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(54)Titlc: MEDICAMENT COMPOSITE 



(57) Abstract 

A composite of medicaments each having a hydroxyl group and represented by the following genera! formula: A-B-C, wherein A 
represents a carrier selected among saccharides each having a carboxyl group, polyethylene glycol, aliphatic carboxylic acids and their 
derivatives, B represents a spacer having amino and carboxyl groups in its molecule, and C represents a medicament having a hydroxyl 
group. In this case, the carrier A and the spacer B arc bonded to each other through the amide linkage formed between the carboxyl group of 
the carrier A and the amino group of the spacer B, while the spacer B and the medicament C are bonded to each other through the ester bond 
formed between the carboxyl group of the spacer B and the hydroxyl group of the medicament C. The composite exhibits a surely controlled 
release rate of the medicament therefrom to increase the migration of the medicament to a target tissue and/or to enhance the efficacy of the 
medicament. 
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Sfcft ^. If ISf ©flffiE/S^-C/.tt>7^»?:t*t5„ 
*ftWizj3ftZ > X'< — y--£ Lt, -t tf> # ;u # * «> ^ g 
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^ £>SJ£ f ^ iff & t itm. 

<n Kfc * & ^ <o t$ft & fft z tc iz ± c z t % it t, tix 

tffc&LtzE s M#tobtiX\i*& [Amer ican Chemical Soc i e 
ty Professional Reference Book, 'Exploring QSAR', C. H 
ansh A. leofeif, S . R. He ! I M ®\ Z. tX % :oe"iI#W 
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ffi triads o4 «: tfc t e si-?*?*. 

M5XOE sill, &L<F>it^Kfim 
X-CH 2 COOR x + H*0-+X-CH 2 COOH + R x OH 

tt* L fc a ft * / IB » ft gfc a» hmmtsKZ a fa* y & &m® 

CH,COOR'+H ! 0-CH 1 COOH + R'OH 
(R'liR^PIC-Cfci) 

±12(0 a ft* y g&ftgfea: xf;H:Mt S 

Es = log ( k « / k H ) 
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2 8- 



k x < k H i/j:50t, E s fit I* il # A i: ft £ . 

* 

8£KE s fig & # i6 3 41 fc {* , ±ISOZl oORj^iig^ 
Kckx#k„&jfcit>, ± C © a: |c J; U. Jfffl -f 5 . H #J <c g -3 < 
E s tWft^filj/iMiS, ±I2tf>/£§ American Chemical Soc 
iety Professional Reference Book, 'Exploring QSAR ' p. 8 
1 Table 3-3 lc IS $ $ ^ T </> -5 , & Id * © - & & ^ f o 



tilxoti E s fig 

h o (mm) 



CH, -1.24 



CH,C«H S -1.61 



C H 2 C H (C H 3 ) 2 -2.17 
CH(CH,)CH,CH, -2. 37 



S/gMi^ix^'ftGly, Ala, P h e , Leu, lie 

d tf> 9 *> #J ;i , G 1 y , Ala, Leu, I le 

CO^T, * ^ # * is )\> m lw tt ■? 5 a & <D g & m <0 E s fig # 

*£<^MiU:&-<5£:. I 1 e > L e u > A 1 a>Gl y T' *> 

U , :iO|i|f}/?-e@&g<E>:fir#P$^{;J:/h$ < & o T i$> < C t 

&5> 0 tit, c©e*s©acii**©*t$t,-**w© 
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fllx.lf , ^^-t-isSflt«j«7S/»T*)fiGl y > 

Al a. L e uXli I 1 e T- U . 31 # ^ y * * ir /U "C 

fc»J, £ # # # # * > f - -r * * 

ft^Z b . G 1 y >A 1 a>Leu>I 1 e t* U , ;* ^ — 

f - - # G 1 yXliPh e X , ^ftJ^te!ltJl2<h|5)i;-efc53£ 

®>&'kw<ni§ i & , g i y «t p h e &m®&£ftfrb<Dmv>)m 

X, * ^ — If - W # /U # 3r WW g -f £ afi[Of il»E 

^^-t-^S6fffi)S7UiT-fe5G 1 y, 
Al a, L e uXtt I 1 effcij, 0l^^5x^f->^/^X 

^^£fM><bw!g^&8Higg<D±t^ii|g{;:G 1 y>A 1 a > 

L e u > I 1 e tiofc, t , ^ — — <D % frtf *c is 

HI-, ^-t-is^yf FGI y-PheXliPhe- 

g i y t? *> y m # '< ? v 9 * ± As-? h u » m & # # >v # ^ 
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- 1 Lxm^tz^?^ k & £ # k fcMt 5 as4& $ ^ # a> o 

^'feSgiii^^^t^liilc^^SiPh e-G 1 y>G 1 y 

-Pheffcofco & o r ig^^iiii^tt mm t 

5 8£ f> il If *i 5 . 

# , # # * v s & w -r S PS U # K BK £ £ tb V* # . m 

\Z X J\s * is T JV * ;\, ? * * Y 7 V ft # * 

W £ ft 5 # /l^ # ^ v' T * x X hyyit x 

T * g -? g & £ ix 4?t & £ # L , TgOS (3) £ ± 
T J; v> o 



WO 97/38727 
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3 1 




(3) 



< , fhfn^lSfXIJ-tCH^.-COOHi, -CH 
(CHjJ-COOHI, -CHiCHlCHjj-COOHlX 
- CHtCHjjCH^COOHlHbt. X. m (± 1 



4 <D&& & gib L . n tt 5 0< n < 1 0 0 <D % m t> i~ 



) 



* ;v # df- .> r t\> * ^1 Off* LV^Ji Ltli, $ iv Hp. > 

>^^S, # * * *s ^ S , *;i/*'*->n-yne;P| l 
* * 5/ y y a f ;l/S, # jjf -> n - y f - ,p g £ ^ & 

S — o £> tc t) <D * ;u *K * > T * ^ S <D & ( ^ -f *f- h* ft H 

1 1 £ ^ £ 4-1, s rg&gj iaoTibt:HSfn 0 1- 
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M & g £ » # vt' # * T ^ * fi* S # # ;u > f- /i> S -c & 

#*L<li, 0. 1~2. OT'fci, 

;> Z ^ * & £ & A -T Z> z tiaotf^ - £ # T # -5 . 0) 
54§#fcfiS^$-7- h!) * a , Jit & ;*/ y $ A , T^^e-T7X, 

TKHft-fk-^- h !/ n?, i& & <t LTN, N - i? * + )V * )V J» T 
- K X tt v 5 > ^ /W * * ■ •> K ^ £ m V * 5 H fc (J fc* U i>is 

{c MS L , x ^ / - /i' ^ lu a T t 5 - i: I: J: f s # /u tf? * > 

& <fc r /u # y ossjtrafi^^ft^it-s r i j; y r g & 
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=i-/Ui3«tuc^(0^^ft:tt, # ^ £ # 1 0 0 0-4 0 0 0 0 
W © ffl fc h 5 (O & % m £ L V> o 

W K S * ^ - if - £ & 4fc ic i§ A -f~ 5 ® fc o T 

* *r it is fp * & # § - t&m* l < , c 5 l fc « £ a» e> , 

il # <E> :£ a £ /& & £ K /8 I,* btiZ>i&ik* ?■ u y % N, N ' - 
X X ^ fc fig #J . 011 £ , N , N ' - i> ? d ^ * ,v u ;v 

5 K . 1 - .x K ^f- •> * — /U- - 2 - at h is - 1 , 2 - *J 
X , & e> K g fc j£ C T , N, N--^f^7^tli/> 
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y . sa*>5^ii^R(wj£:i:T»nRT. & s it & c r r * 

n<Ofc^^^-t-©7 WSli, Fmoc ( 9 - 7 /U it V 
— >\s * isr * y 1j /u =. )V |£ ) , Tr t ( F !) 7 i = /M 
A' S ) ( Hlf/i'I) ) , Z ( ^ y $; tv it * > fj jv ^ f v 

m) ^©^^f K^/iiccffl^bJiiftii-c, i3 >\, ifs * is >\s 
t-yyu^xA^o^yf k ^ tc ffl e> n 5 « $ m X' % £ 

£ I- * & g 12 ^< > /i' :r - x /u . /Ux-r;^(D^ 
mm A £ titz x — if — & tefcte $ At 5 

icffiv^Hifffi, #j if . z m & m ^ m & it /< ? *s * a 

ffi v^fc t§ n , f^y^^^-e^si-^^^icjzu. t r t 
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y , N, N ' -^^f;l/*;l/A7 5 K , x H 7 fc K n 7 9 y 

£ «fc o T Jg M§ ft |g ^FU , M . N . N ' -i;-/^n^^ 

s/A'jfr/ms;* $ k, n, n ' - v?-r y 7-n e^tf/u*^ 

A- 1$ 4 % K . 1 - a: h # •> # # c=. ;V - 2 - .x h *> - 1 , 

t> 1 < n 4 ic . ^je t -c ft b# m t>h & h n <z> s j& n let y 

£ £ x. 5 c: t ic j; y »j » -e t" s „ 

I 

^ri~s^^,t^^^-rifc^cD^^ — — t Ltd, ^roi 
-r. 

mfe«cm^f±§r%Jt t X > X * fifc 1 11 <7> *S $t £ 
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K©*KXf*5|5»fc#:|9E LTV*T J: V^. X, i © 

tott^a-T^/KlDilC, 0 - T 7 = V , t - 7 5 / # 

tf* is sum t ^-7*f- K©N*JSi(^lt57^ ;iiOT* K 

^ K * K y ^ > # # £ -r 6 i§ £ K W: ^ <a £ - r 5 j m ) £*& 
»(0^;^^>>^Si:IS^^ > ftfl tf> T 5 / Sl-^T'^ K © 

s * » It-ero^/f K O N «S t * «K * S * - o 
t57 5 y & , #| x. If ^ /u ? 5 v m <D - ft <d ij /u # * > ;v m 

- i? , 7-if) Ciiffffl-C, IE *J # ii *» , 

^ioTli^*iciB«t$ii5tO"C/jj< x it h ti ^ . ^7* 
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V* *6 «lc J: ft tf , - Phe-G 1 y-£<fctf$tplc~<DiE?iJ 
& £ tf ^ K<*##tf&ft$. C ft <b co-< 7°?- KWNtS 
ffilJ w 7- ^ / S # , 7 ^ K^^iaot, # <z> * /u jj? * V 

<± , l^ftffi^l, 0»J x li x N , N ' - 5? * d ~> ^ ,v jj 

/Hi? ^ << $ K % N , N ' - v> V 7* n fc* ,u # >v # i? 4 % y , 

& & 1 - a: ^ /u - ( 3 - i? * 9- 7 5 J -f u t° tv ) 13 

-i* ^ K » 1 - ^ h * # =. - 2- 

N**J3 J: fftCi & £ £ *r F m o c (9-7/W^W- = yW>^ 
;U * ~> = g ) . Tr t (Myic/Mf^l 

( h V + m ) ) , Z ( -< y i? j\, f * is 1j >v if = )V m ) ^<D 
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9 * f- >m<D 7 ^L(07K^m\z-<y^ K &mA1- 5I^i;i±, 
nt>S©2' ifcxtt 7 4fc»*»Slc*A£*i 

it^yf- K £ # /I- 4> -> T ;^;Wr =Jf- * h 7 ^ (d $ -fr £ 
, C W K \t , #| ;L li N , N-^^f/V/t/UAT? K . 

ffl^, $§-£»c«t iTm%tem&m . n, n- 

^ n ^ df- ,v 1j /v # *; J 5; K , N , N ' - y :/ n t 4 ^ # 

f ) * # >y 4 * K , 1 - a: h 3f- > * # - A- - 2 - ^ h 
= 3 rv--1. 2-v ? t Kn^f / I) O- 

!/T/-^-l->f;H -1, l, 3, 3-7 h7^f^!> 

p = r>A 'v^fy/l'tD 7^-^7i - h (HATU) ^ £ 

ffli^c i (; <t o t ff 9 ^ t t t 5 , 
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tz to , - ft »i a , m«»*^#tstL-c, i~3 0it% 

# # * t < » i ~ i 5 m. s % # # & # * t v> , 

* ^ a — /Hi # d fljlj fa £ g ft 5 (?) x it < , X ffl If* 5 # 

& ct ^ # % J K a, *gp»4'Tfc»J; * <£> & -5- ft li , 

& w & j£ & gM£ . SiStl t feit5i,S© 
«fc o T^ft t p 5, Xfc, teS'K 

# , # # ft R £ © » £ (c li # « £ ft ia tf e> „ 

# & gfl o - #J -c *> 5 . ? y * *± juvhV * * ^ 

— U T 5. / ® X tt 7* K T? & »J , a & # # ^ # * > T 

IS # 2fc & -< S „ 

* ^ «K J/ 7 ^ ^ ^ r ^ ^ b 7 V ^ tf> LI ? 3r -fe /l' CD 

li, Utt^g'&ft^^L-C, 1 ~ 3 0 S ft % # # £ L < , 1 ~ 
1 0 m ft % # 4# (C # * L H 0 
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4 0 

* y * *t/^®||g(J < o . 0 0 4 mg/ml-Cfe5i:|l 
£ $ tl T V* 5 & ( N a ture, 365, 464-466 

(1 993) ) , *&&ft<D&M& Sr /< * y * * -fc /kz> *g ft? 

& #J 3: f ¥ flB 31 Sfc £ 1" * }g # £ fl? 5 KH:: , 

& r * ^ t it ^ m T* *> 5 o 

* ~ - /U « -ft iZ ffl m £ £ 5 <D T t± fc < % X ffl ^ <5 «F 

#*u<i*, ^iPis^-cfc'j, /am 

/< * y ? *± ,i,(nm\Z.&n LXm 2 0 ~ ifo 1 0 0 Omg/m 

2 *naas-efc5„ teflj-r 5 3? i& o a j* ssf #j o *i » 

^ibL^5o ¥Sf5, «fe#J. W#SS 
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& r \z m m w . **m&vnmwK.x y * ss n £ & # & & 

(**%) tt % gttORttftfttf ( 2 5 4 n m) *e>*»fc. 
Ifcy^«ittllKTo*ttCJ:o.rfjofc ( # 7 A : a * 

i« IV^ftS^ttlTS K Gel G 4 0 0.0 PW U J 
mm : 0 . 1 M NaCl, «»:0. 8ml/min. * 
7 A fig : 4 Ot, lt^aAi:|!)50M) 0 
ft ■* ^ * h /u (KKICHRMSitS) |iv h y 

- /KZ> & 0J & V ^ if&M^ 9f«ftft#9r& (FAB-M 
S) [C«fc y , H ^ i, B*|fftS^tt|jMS HX-1 
1 0 M®ft##r&|t£/Jl ^-Ci»J£ Lfc„ 

F.N. N - is / *f- i\> * ji> A T : S K , T r t : M7i=;P 

Fmo c : 9 - 7 /u * v =. > f- ;u ir * > ;u # = ju g , p 
E G : y (^Ul^y ^^/U^-x/U^^ftS, 
000, tBuOK: Potassium t-butoxide, DMSO- 
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d 6 : 



4 2 

7k m it *J / f- *> * * * is V 
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M&W l 

(Hi) % *s * ?■ frit?** * h 7 y-r h v v 

( l ) <omm 

fflfMTK 200ml K*»T, *»ftth!l>A ( 4 0 g ) 

ttI:Tl 10, lOg) * fln *. » » L fc . CI © » *t L , 
■£ » T , -=£• / ? a o & ( 5 0 g ) 2 0 S!p^S^$ 

•tffco C"©fitJ£'tt© P H*BI?B*«rJflV*T 8 fcP»L, > * / 
( 1 . 5 1) {c&fln ^CfcitJRS:**, *H&7k (2 
0 0ml) Lfco iffH (^1*^*712, 0 

00-14, 0 0 0 , 11/^^7 AfrSSi) *M r 
cO7k^^$ri^$5{zk^*tL-C4 < C-C'2 0^^Wtfco C go 1*1 $ 

(0. 2 2 Mm) CT«® Ltt. 
ft * L .' « IE ft £■ (1) (11. 5g) £ „ Z 

o/c X# ft £$&£>y A- & ( & ffi : 2 1 4 n 

mfc:fci*S#*»#£a3J:tfJB*r*M±, -t ix ? ti m 1 «fc 

m t -r % ? /u as ® & i- «t 3 # s it . ^ i 5^tfcot 0 

(112) 2' -Gl y-'<?!)Ht^ (2) tf> SSi at 
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Fmoc-Gly (178mg, 0. 6 m m o 1 ) «fc rj , 

•^f^7Un^> ( 7 3 m g % 0 . 6 m m o 1 ) £ £ 

Tjty? ^y^^-fe/p (^yh'I, DABUR tt« , 4 2 7 m g , 
0. 5mmol) tfafc/ \s v ( 2 0 m 1 Lfc. 

* ^ , N , N ' -v?^y7'nf;l/*;U#i;^>; K (76m 

* 

g, 0. 6 mm o 1) & iP * Sift # L fc Q 

& £' L , *>y*^/v*9A^BTh^97^ — 

/U : ilMe r c k tfcM Art No. 9385, Silica gel 60, 20 

0-400 mesh, # 7 A : 4 . OX30-cm, »|«:jSfli>f 

^/7th-h!);P= 7 0/ 3 0 ) T?^SS{ L , 2 ' - F m 

oc-Gl y-y^!)^t^ (4 9 9 mg) £ $ fc . z <D 

(4 2 0mg) £ N , N - *? * f- /V * ;U J* T % K (1 
0 m 1 L, KST^y^V (2ml).tttt-, 5 

#Hgjf # t , L T , JRFmo c L , 5/ y # 

* 9 A * d h ^ ? 7 tiMe r c k tt 

S3 Art No. 9385, Silica gel 60. 200-400 mesh, # y M> : 
4. 0X5 0cm, giS: 7t h - h !) /I'/Ift^ f u> 
= 8 0 / 2 0 ) T?«ll ( ilEib^^ (2) (14 1mg) 

'H — NMR (DMSO— d6) : 6 1 . O 1 ( s , 3 H. 

Me-17) 1. 05 (s, 3H, M e — 1 6 ) 1. 52 
(dd, 1H, J = 14. 6, 9. 2Hz, H-14b) 1. 
51 (s, 3 H , M e - 1 9 ) 1. 65 (t, 1H, J = 1 
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1. 6 H z , H-6b) 1. 81 (dd, 1H, J = 15. 
5, 9. 6 H z , H-14a) 1. 86 ( s , 3H, Me 
-18) 2. 11 (s. 3H. Ac-10) 2 . 23 (s, 
3H, Ac-4) 2. 3 2 (m, 1H, H-6a) 3. 58 
(d, 1 H , J = 7 . OHz, H-3) 3. 96-4. 07 
(m, 3H, GlyCH2, H-20) 4. 1 0 ( d d , 1 
H, J = 6 . 7,10. 7, H-7) 4. 63 (s, 1 H, 
O H - 1) 4. 90 (brs, 1H, OH-7) 4. 91 
(dd, 1H, J = 4. 9Hz, H •— 5 ) 5. 43 ( d *, 1 
H, J=7. 0, H-2) 5. 46 (d, 1H, J = 8. 2 
Hz, H-2*) 5. 58 (t, 1H. J=8. 4 H z , H 
~ 3 ' ) 5. 87 (t, 1H, J = 8 . 6Hz, H-13) 
6. 30 (s, 1H, H-10) 7. 1 9-8. 00 ( a r 
omatic, 15H) 8. 40 (brs, 2H, GlyN 
H2) 9. 25 (d. 1 H , J = 8 . 6Hz, CONH-3' 
) 

HRMS:m/z 9 1 1. 3 6 0 4 ( M + H ) + : C 4 9 H 5 s 
0, 5 Nai LTOH-gf 9 1 1. 3 6 0 2 

(183) *> /v # * *y * f - ; v itv 1 * x V y ^ - 2 ' - G 1 y 

- /< ? y ? * 1: ;u ( 3 ) <d $i& 

( 1 ) (lOOmg) H2ml l^BM L , tK # T . C 
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ro^il:ig2Tifc > 2 * -G!y-/^y nt ^ (2) 
(30mg) & L * : N , N - *J * ,v * ;v A z * K 
(1 = 1) (0. 5ml) ftiVl-i^j,^^^ 

= 2-^ h i., Kp^y y > (1 o 0m 

$r*D;t. SSf 2^M^Lfc 0 BUZ®**? ; -, v ( J o 
Oml) (C&aoU dfeCfcitJgfcgl^ DHg* ( i om 1 ) 

iz®MLtz. z<D*®®*^f y doomi) icjsan 

&n<0®Uit&%, ( 3 ) ( 1 0 5 m g ) fcfcfc. 

SfeiVS^^^^li^^ajtfct - 6. 3. 7 o/ 0 ( 

2-2 7 n'mfc* It fc h ^ 

^^^^^ 3 , g| 4 t a 'J T-ifc 5 



(IS4) ?u,<; j ,1,-2' -Gly-A'H^t^ 
( 4 ) Ofg jj 



7*° f*-^& (7. 4mg, 0. lmmo 1) £ N , N _ 

# tc , 2 ' - G 1 y - X 9 \) f ^ ^ ( 2 ) (45 
05mmo 1) ,4-^/^7^^ y ^ ^ ( 1 2 m g , 



m g , 0 . 
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0. lmmo 1) & XXfiN , N ' - V -f V •? a t* JV iJ /U 'J 
'fU* (12. 6 m g , 0. lmmol) ^JDi, tlTt 

if *7 7 4 - ( !/ "to *f )\s : llMe r c kttH Art No. 936 
5. Silica gel 60, 20 0-400 mesh, titMWL f ^ > / 

7th=M)/P= 7 0 / 3 0 ) TffiSSiL, gl!2rt:£-<fc (4) 

( 3 0 m g ) £#fc„ 
'H-NMR (DMSO — d6) : 6 1 . 01 ( s , 3H, 
Me-17) 1. 05 (s, 3H, Me -16) 1. 06 

(t, 3H, J = 7 . 5 H z , Me-Pr) 1. 52 (dd, 
1H, J = 14. 6, 9. 2Hz, H - 1 4 b ) 1. 51 

(s, 3H, Me-19) 1. 65 (t, 1H, J = 1 1 . 
6Hz, H-6b) 1. 81 (dd, 1H. J = 15. 5, 
9. 6Hz, H - 1 4 a ) 1. 86 (s. 3H, Me-18) 
2.11 (.s , 3H, A c - 1 0 ) 2. 23 (s, 3H, A 
c-4) 2. 32 (m, 1H, H-6a) 2. 40 (q, 2 
H, J = 7 . 5Hz, CH 2 -Pr) 3. 58 (d, 1H, 
J = 7. OHz. H-3) 3. 96-4. 07 (m, 3H, 
GlyCHj. H-20) 4. 10 (dd, 1H, J = 6 . 
7, 10. 7, H-7) 4. 63 (s, 1H, OH - 1) 4. 
90 (brs, 1H, OH - 7) 4. 91 (dd, 1 H , J 
= 4. 9Hz, H-5) 5. 43 (d< 1H, J = 7. 0, 
H-2) 5. 46 (d, 1H, J = 8 . 2Hz, H - 2 ' ) 
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5. 58 (t, 1H, J = 8 . 4 H z . H-3') 5. 87 

(t, 1H, J = 8. 6 H z , H-13) 6. 30 (s, 1 
H, H-10) 7. 19-8. 00 (aromatic. 1 

5H) 8. 40 (brs, 2H, GlyNH,) 9. 25 ( 
d. 1H, J=8. 6 H z , CONH-3' ) 



(IS 5 ) PEG-2' -Gly-/<^y^*ir/w (5) <D 

mm 

PEG (Pol y (ethy I ene g I yco Dmethy I ether, Mw=5, 
0 0 0., #B, Al d r i ch tt*i) £ t; £ , ^ y 7u ^ 
»Si^fi^tBuOK*|l\ Journal of Cont 

rolled Release, 10, 1 45-1 54 ( 1989) $3 £ Tf Polymer Bull 
etin, 1 8, 4 87-493 ( 1 987) Id & ^ , * ;!/ # ifr >> ^ f /(.ft p 
EG (CM-PEG) £ IS M L 0 CM-PEG (500m 
g, 0. lmmo 1) £ N , N - / f- /l> * J* y * K5m 



1 w©.jg»l:.lS2T?#fc, 2' - G 1 y - ? 

y^*-fe/u(2) (4 5mg, 0. 0 5 m m o 1 ) . 4 - V 
*^»T % / t' <) >jy ( 1 2 m g . 0. lmmol) £ 
N, N ' --^y/nt'/^/^v;^ K (1 2. 6 m g . 
0. lmmo 1) mm.T-?m&MW L , 

2 - 7 u ,\ j -/mtamttm L . f? & £ f? o 
tz a 4rtLt«f|ilDj5:ftSiLfc2-7'B/^-^ t & ^ - 
r/HCTffif Lfct. EcJBETftfllL. 8llE{fc£4& (5) (1 
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5 0 m g ) £ ft /t o h ;m ia 5 



(Ig 1) 2' - Al a - /< * y 9 *-tJ\> (6) 
Z-Al a ( 1 4 5 m g % 0. 65mmo 1) £ «£ , i? 
* <3->VT % S \* )) i?> ( 7 9 m g . 0. 65mmo 1) fi«t 
Ut/^y^dr-fe/u ( ^ X/ Ki, DABUR&I. 4 2 7 m g , 
0. 5 m m o 1) & & it * U > ( 2fl m 1 )i:»j|p Lt. 
#C V x T* » N , N - v 5 y y d t* * ;u jK y -f 5 K (82m 
g, 0. 6 5mmo 1) &Anx.gi&T*&#8l#L£:„ K j£ 
t& & @ £ t % •>!)*y^*7A^D7h^77«{'- (•>!)* 

: ilM e r c k *±M Art No. 9385, Silica gel 60, 
200-400 mesh, *7A : 4. 0 X 3 0 c m . j^ii : I{b> 
f wy/7t h=h!)^= 7 0/ 3 0) "ClKfJSiL, 2' -Z 
-Al a-/^H^dft/P ( 4 3 1 m g ) & # 7i „ £ <D it 
(4 00mg) ^-y^-dr-^^ ( 2 0 m 1 ) {C fl? L 7 v= 

(2oom g ) 7km&m%T . 4 m 

* yjutf 7 A ^ a -v h V *7 7 4 — # 4* >^ : 34 SM 

ere kttfii Art No. 9385, Silica gel 60, 200-400 mesh, 
13 7 A : 2. O X 3 O c m . fgfitSJ::l£ft>^U>/^:5r 

;-^/7t h-M^=95/5/5) -C ** 53 t , & 12 it 
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(6) ( 2 3 1 m g ) £ m it . 
' H-NMR ( DM S O - d 6 ) : 5 1. 01 (s. 3H. 
Me -17) 1. 03 (s, 3H, Me-16) 1. 14 
(s, 3 H, Me-Ala) 1. 51 (s, 3 H, M e - 1 
9) 1. 61 (dd, 1H, J=15. 6, 9. 2 H z , 
H - 1 4 b ) 1. 64 (t, 1H. J = 12. 8 H z , H - 
6 b > 1- 81 (s, 3H, Me-18) 1. 88 (dd, 
1H, J = l 5. 3, 9. 5Hz, H - 1 4 a ) 2. 11 
( s , 3H, Ac-10) 2. 27 ( s , 3H, Ac- 4) 
2. 33 (m. 1H, H-6a) 3. 52 (q, 1H, J = 
7. 0Hz, H — A 1 a ) 3. 60 (d, 1H, J = 7. 3 
Hz, H-3) 4. 02 (d, 1H, J = 1 5 . 0 H z , H 
-20) 4. 03 (d, 1H, J = 15. OHz, H-20) 
4. 12 (ddd. 1H, J = 6. 6, 6. 6. 17. 4H 
z. H-7) 4. 66 (s. 1H. OH-1) 4. 91 (d. 
1H, J = 6. 6, OH-7) 4. 92 (dd, 1H, J = 
9. 8Hz, H-5) 5. 35 (d, 1H, J = 8. 6, H 
-2') 5. 43 (d. 1H, J = 7. OHz, H-2) 5. 
64 (t, 1H, J = 8. 6Hz, H-3' ) 5. 87 (t, 
1H, J = 9. 2Hz, H-13) 6. 30 (s. 1H, H 
-10) 7. 20~8. 00 (aromatic, 15H) 
9. 17 (d, 1H, J = 8. 9Hz, CONH-3*) 
HRMS:m/z 9 2 5. 3 7 9 7 ( M + H ) + : C s 0 H 5 7 
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O l5 N,i LtOfflil 9 2 5. 3 7 5 9 

(If! 2) #/u#*v'^?-/Mfcx*xh7y-2' - Ala 

- s< 9 y ? * ± ,u ( 7 ) <d 
n M m l t ® , * /u # * > > ^ * ft 7* * ^ h7>t 

* A & (l) (lOOmg) £7K2ml|;:&$rL, *k # T , 

K 2 m 1 £ An * „ 
^ <nmm\^JLU 1 -C # , 2' - A 1 a «fc * 

(6) ( 3 0 m g ) £ *g fl? L Tfc : N > N-^^^^*yUA 

T 5 'K (1 : 1) ^ $c (0. 5ml) fiitf l-i 

jj/\,T$~;\,-2-^Y*i/-l t 2 - >S t. b* & * S I) y (1 

OOmg) ?rig^Lf;N, N - V * f- )V # jv j* r 5 K (0. 

5ml) £ m x. , iST2^H)llf Lf; t 

/V- (10 0ml) icttip U, £ C fc it^^^fe . ^M7k ( 1 

Oml) t « # U fc . :©*ii^x^y-;u (10 0ml) 

ictZJJU U £ £ fc H: JR £ r -tr h >fe J: t/^-x/w-CiJfe^ L, 
e6*ft«r«0*IB{b^«J ( 7 ) (105mg)£#fc o 
*&&ft<Dmy>)<DmA&l$. 2 5 4 n m |£ £ £ $ fl- }fc l£ 

8J:t;8^«:o^ifi>?,ItliLfci:5 t 1 . 7% (If 

%) T-fcofCo ^/H8i@*g ffi /•? $ - y (^ili : 2 

2 7 n m »t S 3? fl- 5ft it & ) <b&fl-SB!!5}fc*^? h /Hi 
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(IS3) -7 p /« y - 2 ' - Al a /u 
( 8 ) <D$£ig 

7* n e y & ( 7 . 4m g, 0. lmmol) £ N , N - 
v^^/UdwU-fc.T^ K2m 1 1:8*1, ICgiJElCIglT 
# fc . 2' - Al a-/^!)nt;P (6) (45mg, 0. 
05mmo 1) , 4 - '^ f ^7 ^ f ^ j;y'( 1 2 m g, 
0 . 1 m m o 1 ) e <fc Tf N , N ' - is j y 7" n f * * /u /if i> 
4 % Y (12. 6 m g , 0. lmmol) & Jto *. , * i& T 

7 7 7 J — (->y#4*/W:$l@Me r c k #33 Aft No. 938 
5, Silica gel 60, 200-4 00 mesb, ig|Ht?£ : &it * 7 V > / 
7th=M/i'=70/3 O) t«iL, %%\\L%m (8) 
( 3 2 m g ) £ n fc o 

'H-NMR(DMSO-d6) : 6 1 . 01 (s, 3H, 
Me-17) 1. 03 (s, 3H, Me-16) 1. 06 
(t, 3H, J = 7 . 5Hz,Me-Pr) 1. 14 (s, 
3H, Me-Ala) 1. 51 (s, 3H, Me-19) 1. 
61 (dd, 1H, J = i5. 6, 9. 2Hz, H - 1 4 b ) 
1- 64 (t, 1H, J = 1 2 . 8Hz, H-6b) 1. 8 
1 (s. 3H, Me-18) 1. 88 (dd, 1H, J » 1 
5. 3, 9. 5 H z , H - 1 4 a ) 2. 11 (s, 3H, A 
c-10) 2. 27 (s, 3 H , A c - 4 ) 2. 33 ( m , 
1H, H - 6 a ) 2. 40 ( q , 2H, J = 7 . 5Hz, C 
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H a -Pr) 3. 52 (q, 1H, J = 7 . OHz, H-A 
la) 3. 60 (d, 1H, J = 7 . 3Hz, H-3) 4 . 

02 (d, 1H, J = 1 5 . OHz. H-20) 4. 03 
(d, 1H, J = 1 5 . OHz, H-20) 4. 12 (dd 

* 

d, 1H, J = 6 . 6, 6. 6, 17. 4Hz, H-7) 4. 

* * 

66 (s, 1H, OH-1) 4. 91 (d, 1H, J = 6 . 
6, OH-7) 4. 92 (dd, 1H, J = 9 . 8Hz, H 
-5) 5. 35 (d, 1H, J = 8 . 6, H-2') 5. 4 

3 (d, 1H, J = 7 . OHz, H - 2 ) 5. 64 (t, 1 
H, J = 8 . 6Hz, H-3' ) 5. 87 (t, 1H, J = 
9. 2Hz, H-13) 6. 30 (s, 1H, H-10) 7. 
2 0- 8. 00 (aromatic, 15H) 9. 17 (d, 
1H, J=8.9Hz, CONH-3' ) 

(114) PEG-2' - Al a - '< 9 » f *± ju (9) <o 

mm 

lS5T»fc, CM-PEG (5 0 0mg, 0. 
lmmol) & N , N-J^^f A-*;VA7 5 K5m 1 
L , :©iil;lgl t#fc, 2' - Ah-/<HMt 
A ( 6 ) (45mg, 0. 05mmol) . 4 - *J / + )V T 
% J f ]} $? !✓ ( 1 2 m g , 0. lmmol) £ <fc N , N ' 
-^O/ne/^y^-^^ K (12. 6mg, 0. 1 m 
mo 1) £ fln x. , iilT-C«IS)HtL. Rtf?SttE&§r*Lfc 



WO 97/38727 PCT/JP97/01J03 

5 3 

ifci* Lfcfc. *JET«« L % tllEfcfcft ( 9 ) ( 1 6 0 m g ) 
HJS^ 3 

(Xai) 2' -Leu-^^y^-fc/l. (10) <0 ${ it 
Z - L e u ( 1 7 2 m g , 0 . 6 5 m m o 1 ) «B «t V „ ^ 
/^ywr^/fy^V (79mg, 0. 6 5 m m o 1) £ <fc 

W*0 V f *l"t (4 is h'J8 % D A B U R lili, 4 2 7 m g , 
0. 5mmo 1) £J£{fc^^l'^ ( 2 0 m 1 ) tgg Lfc, 
& ^ T* . N , N ' - y 7* d f )V ft )V v? 4 ^ K (82m 
g, 0. 6 5mmol) £flD;t^i&T**l#iS#Lfc 0 R Jfc *g 

^A- : HMe r c k *±f!! Art No. 9385, Silica gel 60, 
200-400 mesh, *7A : 4. 0x3 0 cm. : Sft^ 

f is V / T ± V - V V ;V = 7 0/ 3 0) T»UL, 2' - Z 
-Le u-/^H*t/i^ (4 54mg) £ # rt: c COfk^ 
ft . ( 4 0 0 m g ) Z (2 Om Dll^dL/^^ 

* A - J£ (2 0 0mg) & flu x. , * 3§ # ffi St T\ 48$ 

> V ft V ;v ft ? ? a •? h if y 7 4 — ( •> y # y /P : HIM 
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ere kft$S{ Art No. 9385 . Silica gel 60, 200-400 mesh, 
13 y A : 4. 0 X 3 0 c m . ^fit^:^{t>^U^/^^ 
y -fr/T-t h-M^=9 5/5/5) T**£$J L . «Efk 
( 1 0 ) ( 2 8 9 mg) S:#t 0 

* 

'H-NMR (DMSO-d6) : 60. 66 (d, 3H, 
Me-Leu) 0. 70 (d. 3H, Me-Leu) 1. 0 

1 (s, 3 H , Me -17) 1. 03 (s, 3H, Me-1 
6) 1. 26 (ddd, 1H, J = 6 . 4, 8. 5, 13. 
4Hz, H-Leu) 1. 36 (ddd, 1H, J = 5 . 8 , 
7. 6, 13. 4Hz, H-Leu) 1. 51 (s, 3H, 
M e — 1 9 ) 1. 56 (dd. 1H. J = 15. 3, 9. 
OHz, H-14b) 1. 64 (m, 1H, H-6b) 1. 
67 (m, 1H, H-Leu) 1. 79 (s, 3H, M e - 
18) 1. 84 (dd, 1H, J = 1 5 . 3, 9. 5Hz, 
H - 1 4 a ) 2 . 10 (s, 3H. A c - 1 0 ) 2. 25 

(s. 3H, Ac-4) 2. 33 (ddd, 1H, J = 14. 
7, 9. 5, 6. 4Hz, H-6a) 3. 38 (dd, 1H, 
J = 8. 6, 5. 8Hz, H-Leu) 3. 59 (d, 1H, 
J = 7. OHz, H-3) 4. 01 ( d , 1H, J = 16. 
8Hz. H-20) 4. 03 (d, 1H, J = 1 6. 8Hz, 
H-20) 4. 12 (ddd, 1H, J = 6 . 9, 6. 9, 
11. OHz, H-7) 4. 64 (s, 1H, OH-1) 4. 
90 (d, 1H. J = 7. 0, OH - 7) 4. 92 (d, 1 
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H, J = 1 0 . 1Hz, H - 5 ) 5. 34 (d, 1H, J = 

9. 2, H-2') 5. 42 (d. 1H, J = 7 . OHz, 

H - 2 ) 5. 62 (t, 1H, J = 9 . OHz, H - 3 ' ) 

5. 86 (t, 1H, J = 9. 2Hz, H-l 3) 6. 30 

(s, 1H, H-10) 7. 20-8. 00 (aromat 

i c , 15H) 9. 16 (d, 1H, J = 8 . 9Hz. CO 
N H — 3 ' ) 

HRMS:m/z 9 6 7. 4 3 2 1 (M + H) + : C s a H $ j 

Oi S N ! Ht<OftII 9 6 7. 4 2 2 8 



e u 



( X ft 2 ) * )V tK * «> * f- sl> itf * * h 7 v - 2 ' - L 
]J ? 3f -fc (1 i ) <£> $| o£ 

* A* ( 1 ) ( i o 0 m g ) 2 m 1 td&fl? L , fc#T. 

(10) (30mg) £ & fl? L * : N , N - > ^ /U * 

K (1 : 1) »£»'<0. 5ml) 8 ,fc l - a h * 

(lOOmg) £ L 7c N , N - f ;i,*;pa7 5 k 
(0. 5ml) £JO;i, aa-?2l*|l|«ftLfc, R&ffc&a: 
(1 00ml) (CftiPL, ± tfcftJR***, 
* (10ml) lZ®MLtz 0 Z <D7kmmZ a: ? y ~ ,u ( 1 0 
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Oml) Id&flPL. £ Ctzi£mZT± h >a XXfix-'-T/l'V 
VifrL, &&#M l 'g<Dmmit£Vl (11) (10 6mg) £ 

£££ «t *>£aj tfc t z. h , i. 7 % (a 

% ) -c o „ * « ^ * (o y m i© & m /< * - y < & m •■ 

(Ig3) 7 S 4 As - 2* - Leu-'<?V?*±As 
(12) Olig 

:/ p ^ m ( 7 . 4 m g . 0. lmmol) £ N . N - 
•^^f^*;^7; K2mli:»|L, t 
^ , 2' - Leu-/^ y^+t^ (10) (45mg, 
0. 05mm o 1) , 4 - V / f- >V 7 S / f !) ^ > (12m 
g, 0. lmmol) fcJUFN, N ' - S> -f V ^ n If /U ij 

U' (1 2. 6 m g , 0. lmmol) & An x. , II 

T-Cif&#fll#L, £J£&&£@*L, > !J # V * * y ^ ? a 

t b if y 7 .4 — ( y i3 V /V : HlMe r c k|±®t Art No. 

9385 , Silica gel 60, 200-400 mesh, : *£<b / f- \s 

y/.Tth=Hl^» 7 0 / 3 0 ) "C Jfit SK L , « E <t 

(12) ( 3 4 m g ) 
1 H — N M R (DMSO-d6) : 60. 66 (d, 3H, 
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Me-Leu) 0. 70 (d, 3H, Me-Leu) 1. 0 
1 (s. 3H, Me-17) 1. 03 (s. 3H, Me-1 
6) 1. 06 (t, 3H, J = 7. 5Hz, Me-Pr) 1. 
26 (ddd, 1H, J=6. 4 . 8. 5, 13. 4 H z , 
H-Leu) 1. 36 (ddd. 1 H , J=5. 8, 7. 6, 
13. 4 H z , H-Leu) 1. 51 (s, 3H, Me-1 
9) 1. 56 (dd, 1H, J=15. 3, 9. OHz, H 
-14b) 1. 64 (m, 1H, H-6b) 1. 67 (m, 

1 H , H-Leu) 1. 79 (s, 3 H , Me-18) 1. 
84 (dd, 1H, J = 15. 3, 9. 5Hz, H - 1 4 a ) 
2.10 (s, 3H, A c - 1 0 ) 2 . 25 (s, 3H, A 
c-4) 2. 33 (ddd, 1H, J = 1 4 . 7, 9. 5, 
6. 4 H z , ' H - 6 a ) 2. 40 (q, 2H, J = 7. 5H 
z, CHj-Pr) 3. 38 (dd, 1H, J =8. 6, 5. 
8Hz, H-Leu) 3. 59 (d, 1 H , J=7. OHz, 
H-3) 4. 01 (d. 1H. J = 1 6 . 8Hz, H-20) 

4. 03 (d, 1H. J = 16. 8Hz. H-20) 4. 1 

2 (ddd, 1 H , J = 6. 9, 6. 9, 11. OHz, H 
-7) 4. 64 (s. 1H, OH-1) 4. 90 (d, 1H, 
J = 7. 0, OH-7) 4. 92 (d, 1H, J = 1 0 . 1 
Hz, H-5) 5. 34 (d, 1H, J = 9 . 2, H-2') 

5. 42 (d, 1H, J = 7 . OHz. H-2) 5. 62 
(t, 1H. J = 9 . OHz, H-3') 5. 86 (t, 1 
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H. J m 9 . 2Hz, H - 1 3 ) 6. 30 ,(s, 1H. H - 
10) 7. 20-8. 00 (aromatic, 15H) 9. 
16 (d, 1 H, J = 8 . 9 H z , CONH-3') 



( X ft 4 ) PEG— 2' — Leu — /i> (13) 

lfllIS5^fc, CM-PEG (500mg, 0. 
lmmol) £r N , N - v'^ f ^j^;bA7 $ K 5 m 1 

t . - o m m x m. 1 r- $ fc , 2 • - -i. e u -t 

/l' ( 1 0 ) (45mg, 0. 05mmol) % 4 - S> > A* 

(1 2mg, 0. lmmol) <fc N , N* 
vztxz \£A,*n,*V4 U'(12, 6ag, 0. lm 
mo 1) fcflPx., S&fiT"CJl*«flt#L, @ * L, fc 

2 -^D -/HcJn»«« t . ^^f B ^tfofc 0 



ft* U.fc«. «ffiT?fc« L . «|B{k-a-«5 ( 1 3 ) (14 5 



m 
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m m m 4 

( i e i > 2* - i i e-/<*y**-fc,u (14) <om 

Fmoc-Ile ( 2 1 2 m g , 0. 6mmol) J: , 
'^f^7;/n^ ( 7 3 m g . 0 . 6 m m o 1 ) ft J; 
W^M^t^ (OKI, DABURthl, 4 2 7 m g . 
0. 5mmo 1) * & M * V (2 0m 1 )|:»# tfc. 
& ^ "C » N , N ' K ( 7 6 m 

g, 0. 6mmo 1) £ #D *. M *& T' *f # L 7t 6 
£ @ £ L , ^y^y/U^yA^n-rh^^^w — ( S' !/ # y 
^ : »HM e r c k tfc« Art- No. 9385, Silica gel 60, 20 
0-400 mesh, % 7 M, : 2 . 0 X 3 0 c m, & H f£ : & -fb > 
ls>/T± V - V » » = 7 o/30) T»«.L, 2 * - F m 
oc-I 1 e - s< ? V ? * ± /U ( 5 5 2 m g ) & » fc „ - o 
fc£#> (4 7 0mg) £r D M F ( 1 0 m' 1 ) tSUf L, £ ?B 
T y (2ml) £30*. . 5ft®%ft^tz&. ®J3iT 

a -> y * y /i. * 7 a ^ d v h 5 7 ^ ~ 

( ^*^ : «iMe r c k tfcSSt Art No. 9385, Silica 
gel 60, 200-400 mesh, U y A : 4 . 0x30cm, 

X'tnm L,«E^*(M) ( 3 5 3 mg) Ht. 

'H-NMR (DMSO-d6) : 60. 62 (t. 3H, 
J = 7 , 5Hz, Me-- lie) 0. 81 (d, 3H, J = 
6. 7Hz, M e — I l e ) 1. 01 ( s , 3H, M e - 1 
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7) 1. 03 (s, 3H, Me-16) 1. 07 (ddd, 
1H, J = 1 4. 4, 7 . 3, 4 . 9Hz. H-Ile) 1. 
32 (ddd, 1H, J = 1 3 . 4, 7. 6, 4. 6 H z , 
H-Ile) 1. 51 (s, 3 H , M e - 1 9 ) 1. 56 

(dd, 1H. J = 1 5. 3, 9. 2 H z , H - 1 4 b ) 1. 
56-1. 61 (m, 1H, H-Ile) 1. 64 (dd, 
1H, J = 1 3, 7, 3. 1Hz, H-6b) 1. 79 (s, 
3H, Me-18) 1. 87 (dd, 1H, J = l 5. 3, 
9. 8Hz, H - 1 4 a ) 2 . 10 ( s ., 3H, A c - 1 0 ) 
2. 29 (s, 3H, Ac-4) 2. 33 (ddd, 1H, 
J = 1 4 . 4. 9. 6, 6. 4 H z , H - 6 a ) 3. 60 ( 
d, 1H. J = 7 . 3 H z , H-3) 3. 6 0- 3. 67 

(m, 1H, H-Ile) 4. 02 (d, 1H, J = 1 6 . 
6Hz, H-20) 4. 03 (d, 1H, J = 1 6 . 6Hz, 
H-20) 4. 12 (ddd. 1H, J = l 0. 8. 6. 7, 
6. 7Hz, H-7) 4. 64 (s, 1H, OH-1) 4. 
90 (d, 1H, J=7. 0, OH-7) 4. 92 (d, 1 
H, J = 9. 8Hz, H-5) 5. 37 (d, 1H, J=8. 
9Hz, H-2' ) 5. 43 (d, 1 H . J = 7. 3Hz, 
H-2) 5. 64 (t, 1H. J = 8 . 7Hz, H-3') 

5. 85 (dt. 1H, J=0. 9, 9. 2Hz, H-13) 

6, 30 (s, 1 H , H-10) 7. 20~8. 00 (ar 
omatic, 15H) 9. 15 (d, 1H, J=9. 2H 
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z , CONH— 3' ) 

HRMS : m / z 96 7. 4234 (M+H) + : C S1 H 6J 
OuN.HtOStlffi 9 6 7. 4 2 2 8 

( X H 2 ) *;Uj)?^«>> f/Hbf *7 h7^-2' - I le 

- X ^ y ^ ^ ± ju (15) <D 

^ #J 1 f# , tt /l> *K 3f / f- ;v \tf * h 5 V h V 
J*)& (1) (lOOmg) H-ZmlCjSdU.JlcftT, 

- O i§ ^ ICN, N-y>f/^/^7^ K 2 m 1 £ Afl * „ 
:«l)g|:i|2f#f; 1 2 ' - I 1 e - />* * y * * -fe ,u 

(14) (30mg) £ *g ft? L it * : N , N - v>> ^ /Jwu 

i 

AT 5 K < 1 : 1 ) (0. 5ml) fi J: t)( 1 -i h ^ 

= - 2 - i h ^r->- i , 2-^t K n * / y^ 
( 1 0 0 m g ) ^ggLfcN, N--^> f /U^>A7 ? K 
( 0 . 5ml) £ #D x. % 2 B*W»# Lfc. R««4r.3: 

* /-/u ( i o o m i ) iz&m l, & ctcttm*m#> , its 

A ( 1 0 m l ) £jg A? l fc „ (i o 

0ml) icii^Dl, £CfcfctJR*7-fc h >- «fc ~ x /u f 
Sfc#L, & 6 # o « E £■ 4fe (15) (i0 5mg) * 

*H^*0»ftO|Atti, 2 5 4 nmtfilt5*^KJt 
tf«£ft:<D8Mfta» b^ffi Lfc <t w 5 , 1. 6% (S 

M%) X'h^tz 0 *&&W<nffr®.i&ife\$,<9-^ (fern ■ 
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2 2 7 nmti fca&fl-ttft**"** h vM* 

ft *L HI 1 2, Ell 3 ifi ti -efc^o 

(Ig3) ^n/</*f/u-2 \ - I 1 e-/^'!)^t;i' 
(16) tf>&i£ 

ftVK (7. 4mg, 0. lmmo 1) & N , N - 
•^f^!|!^A7 5 K2m 1 K ig U , ^SlCIIl-e 

2' - I 1 e-'<H?*t^ (14) (45mg, 
0 . 0 5 m m o 1 ) , 4 - *S * f T 5 / t' V V V (12m 
g, 0. lmmo 1) fiil^N, N ' - V 4 V 7 o k* A * * 
*S << 5 K ( 1 2 . 6 m g , 0. lmmol) & AH X. , ^ *!. 

?^77^ - ('✓5*y/l':*IMe r c kttUt Art No. 

9385 , Silica gel 60, 200-400 mesh, & M : Mitt?- V 
1/ /7± Y ~ Y !/ A"- 7 0/3 0) t? fflf 84 U . « R ft £ 

(16) (28mg) ^#fc, 

1 H — N M R (DMSO-d6) : 60. 62 (t, 3H, 
J = 7 . SHz.Me-IIe) 0. 8 1 (d, 3H, J = 
6. 7Hz. Me-IIe) 1. 01 ( s , 3 H, M e - 1 
7) 1. 03 (s, 3 H , M e - 1 6 ) 1. 06 (t, 3H, 
J = 7. 5Hz, Me-Pr) 1. 07 (ddd, 1H, J 
=14. 4, 7. 3. 4. 9Hz, H-IIe) 1. 32 

(ddd. 1H, J = 1 3 . 4, 7. 6, 4. 6Hz, H - 
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lie) 1. 51 (s, 3 H , M e - 1 9 ) 1. 56 (dd, 
1H, J = 1 5. 3, 9. 2Hz, H-14b) 1. 56- 
1. 61 (m, 1 H , H-IIe) 1. 64 (dd, 1H, 
J = 1 3 . 7, 3. 1Hz, H - 6 b ) 1 . 79 (s, 3H, 
Me-18) 1. 8 7 ( d d , 1H, J = 1 5 . 3, 9. 8 
Hz, H - 1 4 a ) 2 . 10 (s, 3H, A c - 1 0 ) 2 . 
29 (s, 3H, A c - 4 ) 2. 33 (ddd, 1H, J = 
14. 4, 9. 6, 6 . 4 H z , H-6a) 2. 40 (q, 
2H, J = 7. 5Hz, CH 2 -Pr)-3. 60 (d, 1H, 
J = 7 . 3Hz, H-3) 3. 60-3. 67 (m, 1H, 
H-IIe) 4. 02 (d, 1 H , J = 16. 6Hz, H - 
20) 4. 03 (d, 1H, J = 1 6 . 6Hz, H - 2 0 ) 
4. 12 (ddd, 1H, J = 1 0 . 8, 6. 7, 6. 7H 
z, H-7) 4. 64 (s, 1 H , OH-1) 4. 90 (d, 
1H, J = 7 . 0, OH-7) 4. 9 2 (d, 1H, J = 9 . 
8Hz, H-5) 5. 37 (d, 1H, J = 8 . 9Hz, H 
-2') 5. 43 (d, 1H, J = 7 . 3Hz, H - 2 ) 5. 
64 (t, 1H, J = 8 . 7Hz, H-3') 5. 85 (d 
t, 1H, J = 0. 9, 9. 2Hz, H-13) 6. 30 
(s, 1 H , H-10) 7. 20-8. 00 (aromat 
ic, 15H) 9. 15 (d. 1H, J = 9 . 2Hz, CO 
N H - 3 ' ) 
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(114) PEG-2' - I 1 e - /< 9 \) 9 * ir ;u (i 7) 

»«lIi5T?»fc, CM-PEG (5 0 0 mg, 0. 
lmmol) £ N , N - f J * f- ju sfc jv A 7 ^ K 5 m 1 ft? 

L , » fc % 2 ' -1 1 e - 

^(14) (45mg, 0. 05mmol) . 4 - *J * ^ t\, 
^^Hv?y (Hmg, 0. lmmol) «fc N , N ' 
-•^OT-Dfy^y^f.^.K (12 . 6 m g , 0 . 1 m 

mo l) fcjq*.. ^1BT-C»«8I«! L\ EiS*flE£e* 

** L fc«, *JET«* Wfcfcafc ( 1 7 ) (125m 
g) £ t# fc „ *«&#0>«fl.f&ft#x^* h^nai 4 iZTjk 



^JfeflJ 5 

( X S 1 ) 2'-Phe-/^!IHt/l' (18) ©ii 



Z-Phe ( 1 9 4 m g » 0. 65mmol) 18 & V H ^ 
^/t'T?^!!'^ ( 7 9 m g . 0. 65mmo 1) ^ 
&'*9Vf*-£/l, (4 V K B3 , DABURthl, 4 2 7 m g . 
0. 5mmo 1) £ i£ {t ;< ^ ^ ( 2 0 ra 1 Lfc„ 



& V* T' , N , N ' - 5; -f y 7 s p f /u 13 >v ?K 5? -f $ K (82 



m 



g, 0. 6 5mmol) £ J&n £ £ a ^ #* flt# L . R jc£: » 
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V* : iiMe r c k ttfii Art No. 9385, Silica gel 60, 
200-400 mesh, #7^:4. 0 X 3 0 c m , gfili : J|ft> 

fi->/7t h=n)^=7o/3o) vmmt. 2' -Z 

■Phe-/<H^t* (428mg) &#fc. :©ftA 
» (4 00mg) £ ^ * ?• >- ( 2 Om 1 )KS#U<5 j; 
^A-^^to^ ( 2 0 0 mg) fcJo*., Tk^^H^T, 4 fl# 

e r c k*±SS! Art No. 9385 , Silica gel 60, 200-400 mesh, 
#7^:4. 0x30cm, SiiK :fift/f t,y/> ? 

( 1 8 ) ( 2 6 9 mg) ^ffc 0 
'H-NMR (DMSO-d6) : 5 1 . 02 (s, 3H, 
Me-17) 1. 05 (s. 3H, Me-16) 1. 52 
(s, 3H, Me-19) 1. 64 (dd. 1H. J = 1 5 . 
6. 9. 2Hz, H-14b) 1. 66 (dd, 1H, J = 
14. 4. 11. 3 H z , H-6b) 1. 85 (s, 3 H, 
Me - 1 8 ) 1. 9 3 (dd, 1H, J = 1 5 . 3, 9. 5 
Hz, H - 1 4 a ) 2. 11 ( s . 3H, A c - 1 O ) 2. 
30 (s, 3H, Ac-4) 2. 32 (ddd, 1H, J = 
1 4 • 7 ' 9 • 6, 6. 6Hz, H - 6 a ) 2. 99 (dd, 
1H, 14. 5, 6. 9Hz. P h e C H 2 ) 3. 13 (d 
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d, 1H, 14. 4, 5. 2 H z , P h e C H 2 ) 3. 61 
(d, 1H, J = 7 . 3Hz, H-3) 4. 10 (dd, 1 
H. J = 1 1 . 0, 6. 7 H z , H-7) 4. 52 (t, 1 
H, J = 5 . 8Hz, PheCH) 4. 68 (s, 1H, O 
H-l) 4. 89 (d, 1H, J = 7 . 0, OH-7) 4. 
92 (d, 1H, J = 9 . 8Hz, H-5) 5. 47 (d, 
1 H . J = 7 . 3 H z , H-2' ) 5. 50 (d, 1 H , J 
= 7. 3Hz, H-2) 5. 78 (t. 1H, J=8. 2H 
z, H-3' ) 5. 94 (t, 1 H , • J = 8 . 9Hz, H - 
13) 6. 30 (s, 1H, H-l 0) 7. 00~8. 10 
(m, 20H, aromatic) 8. 49 (brs, 2H, 
NH2) 9. 26 (d, 1H, J = 8 . 9Hz, CONH- 

■ 

3 ' ) 

HRMS:m/z 100 1. 4076 (M+H) + : C S( H 
6.0,5N 2 <hLT<£>H-3Mi6 1001. 4072 

(IS2) iJ >\s # * > / f- >\> \tT * * h 7 y - 2 ' - Phe 
-/•^y^^rir/u (19) <DM& 

% tS #J 1 X* n ft . ti >\r # * *s / f - /l> it ¥ * * h 7 V 1- b !) 
'J'AJfe (1) (lOOmg) ?r*2m 1 I^ISIL, * ft T . 

rcD^^JcN, N-^f;H/^7^ K2m 1 £ ;&Q x. Jt 0 

CW^jKJCXmi-C^fc. 2' - P h e - '< 9 V * * ± 

(18) (30mg) tjgSU*: N, N - v^^ f /^/l' 
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ATS K (1 : 1) & ffc (0. 5ml) 23 J: t>* 1 - h 3f 

* A # s. tv - 2 - ^ h * > - 1 , 2 - 5? fc Co^y |J v 
(lOOmg) £ © fl? L fc N , N-->V f /V*^A7 * K 
(0. 5ml) £j!fflx.. Si&t*2^Mji|iLfc, ELfom**- 

9 J -A- (10 0ml) ldji»p L. £ tfctfcJR***, iftSSi 

* (10ml) i:g|Lfc„ (io 

Oml) (C&JjnL, £Cfcttl8£7i?H:'fc.fcU^-7 i A-C 
j5fe^L, S & # H B B 41 IE ft £ 4& (19) ( 1 0 6 m g ) £ 

^ fc o 

* ^ <0 tf> g At« , 2 5 4 nmi:illt5*^»A 
&fc«ktfm'&#<E>i&mfta>e>3ltiJ Lfc<b 4. 7% (S 

* % ) ' T fe o fc . *«^ft©y^»i8»ttJ/^-> ( ft ttJ : 

2 2 7 nmteitSf^Sjtl) £**H»»#*'<* h /Uf± 
t ti ti m 1 5 „ B1.6t/T^5ifiiJtfc5. 

( I *I 1 ) 2'-Phe-G 1 y-/^ H*t/H8j6 ( 
2 0 ) W&ijg 

21 #J 6 , (III) Gl y-Phe ( 0 * H . 

^^■KWfcJJfH, 1. 1 g, 5 m m o 1 ) £H 2 0 (2m 
1 ) . 2 - ~7 u y< / - >\s (2ml) fij:0!v?if /i^7 5 V 

(l. 5 m l ) . <n & t&iz. t . :«SjJigi:MfA 

* n 7 W K ( 1 . 8g, 6. 5mmol) £ & * £ flO X. , 1 
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tiffflMW-t 5 o Ri&mizH 2 o &fiuz_. £. c in it Sk & * v ifc 

# L „ & K , ft ft £ fit & 5 m 1 £ ;!»] x. T ® # K L & , © 
t& & & EE.T & £ i~ Z> Z t IZ £ V T r t-G 1 y-Ph e 1. 
5 g £ ft fc 0 

jSfchtTr t-Phe-Gl y ( 6 0 4 m g , 1. 3m 
m o 1 ) ft «fc % s; > ^ tV T % J f ]) *J V (158ng, 1. 
3 m m o 1 ) fiiff^^!) (^fy K|, DA BUR 

tfc £! , 8 5 3 m g , 1. Ommo 1) £ J& ffc ;< ^ t' (20 
m 1 ) J$ fl? L o & ^ "C , N , N ' ->>'OT"De^*;l/ 

i? 4 5 K (1 64mg, 1 . 3 m m o 1 ) £ Ap £ fi T ** 

V =7 7 4 — (i/Hy^ : ilMe r c kftl Art No. 938 
5, Silica gel 60, 200-400 mesh, U y K : 4. Ox 3 0c 
m. feMWi : Kit * I* > / T ± b - b » * = 8 0 / 2 0 ) 
T' fit §U L , 2' -Tr t-Phe-Gl y-/«* If****' 

(98 3mg) & ft fc . COf^ft (800mg) £90% 
@t & (1 Om 1 )• TffiltTKN - (« Uf -> V * V 

/l/*7A^ovh^7 7^ - (. !J # 4" A* : ft S M e r ck 
tt®{ Art No. 9385 , Silica gel 60 , 200-400 mesh, ij y A : 

4. ox3 ocm, mmm ■ m.\t / fv > / > * y - * / r 

thsHI^-95/5/5) -Cflf»L. 

U T El IE 3* 4*7 (20) (4 90mg) ^rilfc. 

'H-NMR (DMSO-d 6) : 6 1 . 01 (s. 3H, 
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Me-17) 1. 03 (s, 3H, Me-16) 1. 4 2 
( d d , 1H, J = 1 5 . 5, 9. 1Hz. H - 1 4 b ) 1. 
50 (s, 3H, Me-19) 1. 63 (t, 1 H , J = 1 

2. 2 H z . H-6b) 1. 75 (dd, 1H, J = 1 2 . 

3. 9. 5Hz. H - 1 4 a ) 1. 81 ( s , 3H, M e - 
18) 2. 12 (s, 3H. A c - 1 0 ) 2. 23 (s, 3 
H , A c - 4 ) 2. 29 (ddd, 1H, J = 1 4 . 4 , 9. 
2, 7. OHz, H-6a) 2. 90 (dd, 1H, 14. 
2, 7. 8Hz, P h e C H 2 ) 3. 0 8 (dd, 1 H , 1 

4. 4, 5. 2Hz, P h e C H 2 ) 3. 56 (d. 1H, 
J = 7 . OHz, H-3) 4. 05-4. 10 (m, 2H, 
H-7, PheCH) 4. 15 (dd. 1H, J = 18. 0, 

5. 8Hz, Gly) 4. 61 (brs, 1H, OH-1) 
4. 90 (brs. 1H, OH-7) 4. 90 (d, 1H, • 
J = 5. 3Hz, H-5) 5. 38 (d, 1H. J = 8 . 9 
Hz, H-2') 5. 41 (d, 1H, J = 7 . OHz, H 
-2) 5. 53 (t, 1H, J=8. 6Hz, H-3') 5. 
83 (t, 1H, J=8. 8Hz, H - 1.3 ) 6. 29 (s, 
1H. H-10) 7. 1 6 ~ 8 . 00 (m, 20H, aro 
matic) 8. 15 (brs, 2H, NH2) 9. 02 

(t, 1H. J = 5 . 8Hz, Gly-NH) 9. 29 (d, 
1H. J = 8. 9Hz, CONH-3* ) 

H R M S : m / z 1058. 4241 (M+H) + :C 58 H 
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nOnNii L T©H-^<| 1 0 5 8. 4 2 8 7 

(If! 2) # /u tf" * ^ /Mfc r * * h 7 V - 2 ' - Phe 
-Gl y - A> (2 1) OSliig 

HJtS tfj 1 X''&tc ii >\s # * is / ;\> it^ * * h7Vt h U 
£ A Jg (l) (lOOmg) H2ffllKSIIfU * i$ T . 
wO&jgUcN, N-i/^;^^A7^ K 2 m 1 £ #n x. „ 
CWMCIIlTHfc, 2' - Phe-Gl y-/^H 
* ir iv ( 2 0 ) ( 2 2 m g ) & Lit * : N , N - i? >> 
^*/^7; K (1 : 1) *g £ (0. 5ml) 8 «fc tM - 
3ih=^">'*^7jf = /U-2-3i|'=¥^-l, 2 - i? t Ko^-y 
y> (lOOmg) £ & fl? L ;£ N , N-^^^/W^/l'AT^ 
K (0. 5ml) £AP;L, I£T2#MffLt t KfoWL* 

(100m I) CftJDL, QLCtzi£®*M*>> ffl 
MtK (10ml) (c: Jg # L fc . d0>*«fifcfc:c*,'-/u (1 

oomi) & an t . ^i:/tit^^r-feh>;ej:^^ — 7 1 /i' 

6fe*iK©iEfb^«J (2 1) ( 1 0 8 m g ) 

& # fc « 

2 5 4 nraKfitt 
<fc VS^^WlSfii^bSttfJ Lfc t C 6 . 3. 3% (E 
S%) -Cfcofc. .*«^#oy;u«iaSllJ'^-> (fcffl : 
2 2 7 n m IC ;J3 £ & fl- ;)£ £ ) i*?*8Bftft*'<* h /Hi 

fixt'JxIi 7. 0i 8 K £ n 3 £ & y -c fc 5 „ 
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rn&m 7 

(III) 2'-Gl y - P h e - '< ? V ? * ± ju]&8tm. ( 
2 2 ) WKii 

nmm e % (ig n gi y - p h e ( e *bl 

^^T-KWSfcjjfrSL 1. 1 g , 5 m m o 1 ) £ H 2 O (2m 
1) , 2 - •? a y< y - yt, (2ml) 13 & Xf ^ T * 

(l. 5ml) nm&mi&lzfefrL. Hf ^ 

* o y << K (1. 8 g , 6. 5 m m o • 1 ) £ & * Id jbn ;t . 1 

RfoWUZHtO ZMA., £. C tzikBk £ tit 
^ L o & K , it 88 K gfc ® 5 m 1 & AO * T »tt L fc » 
^^^JEET^^-r^CilCttlTr t - G 1 y-Ph e 1. 
5 g £ # 7t o 

H^fcTr t-Gl y-Phe ( 6 0 4 m g , 1. 3m 
mol) gio:, * f- /U T 5 / f V f y V ( 1 5 8 m g . 1. 
3mmo 1) ft ZXI'^V V ? * -fc /V ( -C V K H , DABUR 
*±£! . 8 5 3 m g » 1. Ommol) £ i£ ft > U > (20 

Jtf^'f U' (1 6 4mg, 1. 3mmo 1) * I ifi T U 

^7 7 -f — (^MyyullMerckttl Art No. 938 
5, Silica gel 60, 200-4 00 mesh, f> y A : 4. Ox 30 c 
m, ©fif?H[ :)|fUfuy/7tb=H^=80/20) 
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T^ll, 2' -Tr t-Gl y-Phe-^'^D^^t^ 
(96 8mg) £ # „ C tfMfc £ 4*5 (800mg) 9 0 % 

it tt ( i o m i ) v mm l x jftN - h y ^ >v ft u , y # y 

/U^77A^DTh^77^ — (•>!) : llMe r ck 

tfciSi Art No. 9385 , Silica gel 60, 200-400 mesh, *7 A : 
4. 0x30cm. UlSffi l/y/^;-^/7 
•fe h - h y ,u = 9 5 / 5 / 5 ) -CijtSit, & K ^ 
LT^|B<b^-^(22) ( 5 2 0 m g ) £ „ 

'H-NMR (DMSO-d6) : 6 1 . 02 (s, 3H, 
Me-17) 1. 05 (s, 3H, Me-16) 1. 52 
(s, 3H, Me-19) 1. 66 (dd, 1H, J = 1 5 . 
0, 9. 5Hz, H - 1 4 b ) 1. 66 (t, 1H, J = l 

0. 7 H z , H-6 b). 1. 82 (s, 3H, Me-18) 

1. 94 (dd, 1H, J = 1 5 . 2, 9. 7 H z , H - 1 
4a) 2. 11 (s, 3H, A c - 1 0 ) 2. 30 (br, 
1H, H-6a) 2. 33 ( s , 3H, Ac-4) 2. 76 

(dd, 1H, 14. 1. 9. 5Hz, PheCH2) 2. 

97 (dd, 1H, 14. 0, 3. 6Hz, PheCH2) 

3. 4 6 ( d , 1H, J = 1 6 . 2, Gly) 3. 51 (d, 
1H, J = 16. 5, Gly) 3. 61 (d, 1H, J = 7. 
3Hz, H - 3 ) 4. 03 (d. 1H, J=8. 9Hz, H 
-20) 4. 05 (d. 1H, J = 8 . 9Hz, H-20) 

4. 10 (dd. 1H, J = 1 0. 5, 6. 9Hz, H-7) 
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4. 71 (brs. 1H, O H - 1 ) 4 . 79 (ddd, 1 
H. J=9. 0, 9. 0. 3. 7Hz, PheCH) 4. 9 
2 (brs, 1H. OH-7) 4. 93 (d, 1H, j = 1 
0. 4 H z , H-5) 5. 40 (d, 1H, J = 7. 6Hz, 
H-2') 5. 44 (d. 1H, J = 7 . 3Hz, H-2) 

5. 79 (dd, 1H. J=8. 6, 7. 9Hz, H-3') 
5. 93 (t, 1 H , J = 8 . 9Hz, H-13) 6. 29 

(s, 1H, H-10) 6. 9 7 - 8. 02 (m, 20H, 
aroma tic) 7. 97 (brs 1 , 2H. G 1 y N H 2 ) 
8. 88 (d, 1H. J = 8 . 2Hz, Phe-NH) 9. 
30 (d, 1H, J = 9 . 2Hz, CONH-3' ) 
H R M S : m / z 1058. 43 33 ( M + H ) + : C s 8 H 
64 O , 6 N , t L X <D%^% m 1 0 5 8. 4 2 8 7 

( X ?1 2 ) 13 >V # * is * f- ;\, it T * * > 7 > - 2 ' - G l y 
-Ph e - y * * ir /l> ( 2 3) <D m at 

^ Jfi 0»J 1 TM# fc. . * # > > f;Mtf*^ h7>7- h y 
(1) (lOOmg) £*2mllC@fl?L, * ft T\ 
:»^Ii:N, N - ^ tJww A T S K2m 1 £ #P & „ 

f^fc. 2' -G 1 y-Ph e - V ? 
*c-t/\> (22) (15mg) %mW LtzTk : N , N - > f 
,u * yu a r 5 K (1 : 1 ) zl & m ( 0 . 5ml) 8J;yi- 
h * is * =. ju - 2 - a: h ^ -> - 1 , 2 - t K D * 7 
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V > (lOOmg) £ jgfl? L £ N , N - v 5 > * tv A r $ 
K (0. 5ml) ^rJDi, ISf 2 itW jf^ L fc. 

n: * / - /u (i 0 0ml) (c & #U L , £ U fcttKSrftfe . 

$!i * (10ml) lc & L Jt „ z<D7km®%*? ; -ju (l 

0 0ml) fcttiPL, £ Cfcfctf&fcT-fc h >fc«fc 

-CifcfrL, 6fe^| B f©|Eit^ft (23) (lOlmg) 
«r » fc . 

*&&fc(omv>)(DmAmte. 2 5 4 n m'tc&p s&^&tt 

IJ3J:afi^«:ollIIi»f>SlU L/c ; <b d 6, 4. 7% (S 

a%) -efcoto ^tt^-flcwy/uitifljsffi^^-^ ( m = 

2 2 7 nmfc£ttS#0-!Rft£) h /Wi 

^ ix *l 13 1 9 , B20C**n5ietJ7*5. 
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(1) 2 l-^n/</^KyM5//i'-f i ft>r/y 
(24) tf>$Si it 

Z-Ile ( 1 7 2 m g , 0. 65mmol) fiitf, 
^f^7i/t^i;y ( 7 9 m g . 0. 65mmo 1) «fc 

^r^t^/V ( H * a . ftXNXttS,.! 9 6mg, 0. 
5mmol) £ D M F (2 Om l)|:g)if Lt. & T- . N, 
N ' .# ^n*(8 2mg 1 0 . 6 5 

mmo I) *m Ufif»«H# t fc-. £/£®j££@:feL, 

is V $ ? # ? J* ? n |>^7 7^- ( U # <7* /I' : & ® M 
ere M±®{ Art No. 9385, Silica gel 60, 200-400 mesh, 

t& mm •■ ? v v * j* / m®t ^ * = 50/30) 

L, 2 1 — Z — I le-^ 5 *"***^^ (62mg) £ # 0 
Ci <o ft ^ ^7 (5 0mg) 5:^tJft^ (2 Om DC^fUl 

(5 Omg) £ #D x. , 7K^#ffl^T. 

4^rii^L < ftt jse * m * l & -& . ^ffiT^j^^^^L, a 

SSrDMF t, 4--^f^7^/t^^y (61m 

g . 0. 5 m m o 1 ) , N, N ' - is ■< V 7* n f/i/ # /U # 

1*5 K ( 6 3 m g . 0. 5 m m o 1) fiitf^n 

(3 7mg, 0. 5 mm o 1 ) £ 1X1 X.mm.TX' fe&MW L tz „ 

( > y * VjV : mmM e r c k Art No. 93 85, Silica 

gel 60, 200-400 mesh, ^ o n A/ft||if ^ = 5 0/ 
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25) Tit 18} L , $fEtt£#> ( 2 4 ) ( 5 0 mg) £ ft fc . 
'H-NMR (DMS O - d 6 ) : 60. 63 (s, 3H, 

J = 7 . 5Hz) 0. 76 (d, 3H, 7. 5Hz) 0. 8 
2 (d, 3H. J=6. 7Hz) 0. 87 (s, 3H) 1. 
07 (m, 2 H ) 1 . 10 (t, 3H, J = 7. 5 Hz) 1. 
30-1. 50 (m. 3H) 1. 49 (s, 3H) 1, 55 
-1. 62 ( m , 2 H ) 1. 78 (m, 1H) 2. 11 (m, 
2H) 2. 32 (m, 2H) 2. 35 ( q . 2H, J = 7 . 
5Hz) 2. 60 (m, 1H) 2. 9 ;4 (m, 1H) 3. 6 
0-3. 68 (m, 1H) 4. 16 (m.lH) 4. 68 

(m, 1H) 4. 68 (d, 1H, J=17. 2Hz) 5. 
01 (d. 1H, J=17. 2Hz) 5. 16 (brs, 1 
H) 6. 01 (s, 1H) 6.23 (d, 1H, J=10. 
2Hz) 7. 30 (d, 1H, J = 1 0 . 2Hz) 9. 00 

(d,lH, J=7.0Hz) 

(2) PEG-OMi/^-Zl-f + tH'/y (2 5) 

Z-I 1 e ( 1 7 2 m g » 0. 6 5 m m o 1) # «fc , *J 
>f^7$;tf!l ? ;y (79mg, 0. 6 5 m m o 1 ) £ J: 

x*'?*'V-/9yi'(v*m,ifoitn&ftQ. 1 9 6 m g , o. 

5mmol) &DMF (2 0m 1 )l:g|Lf:, & ^ T' , N. 
N ' -^-fyyotf/Urt/UTtfvl'^ K (82mg, 0. 65 
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mmo 1) &m A. m IK. X- & }fi W Ltz 0 £J&£&£©£L. 
*y V iJ V>\>* ? A * n -7 h ^9 7 w - (-> y * y/P : ttHM 
e r c kttia Art No. 9385 , Silica gel 60, 200-400 mesh, 

: ? a a * * a / m & si ju = 5 0/3 o) vtnm 

L , 2 1 - Z - I 1 e-f^rf^/y (65mg) ^ ^ fc e 

(5 0mg) (2 0m 1 L 

*s * j*-&mmitk (5 omg) jjn-t, * i& # a 55 t , 

t5:DMF|;®$L, ^7^/ tl^> ( 6 1 m 



0. 5 m m o 1 ) , N , N ' -^-fy^otf/uayujj?*; 
-f 5 K ( 6 3 m g . 0. 5 m m o 1 ) ft Xtfn&m 1 Xfe 5 



"Cfcrfc, CM -PEG (2500mg, 0. 5 mm o ] ) £ 
fb£03 ( 2 5 ) (lOOOmg) fcj»t, 

ft * * ^ * h fi EI 2 1 id * $ ft <5 <b e U V h Z> o 



(3) 2 1 - y a /< j J >\, # \) > , u _ ^ j p y ^ (2 6) 

Z-Gly ( 1 3 5 m g . 0. 65nno I) fijiff, ^ 
^^ 7 ^^^ (79mg. 0. 65mmol) 33 J: 
0< y (04:11, ft jfe *fi 3K & *L 1 9 6 m g , 0. 

5mmol) *DMF.(2 0ml)Kl»*Lfc g ft T* . N , 
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N ' - if << y f o e iJ >\> # ¥ 4 5 K ( 8 2 m g , 0. 6 5 
mmo 1) & AD Lfc e EJfcfc#E£S*L, 

ere k|±H! Art No. 9385 . Silica gel 60, 200-400 mesh, 
fef&m : ? a u * J* / J ? y — /U=l 5/1) -C^fJKL. 
2 1-Z-G1 y-f^rt/^^ (68mg) d 
Oit&Wl (5 0mg) ^Vstr^VV (2 Om DCjgjUl^ 
7^*A-j^ifffct>i& (5 0mg) £flP;i. tK^#S^T, 4 

£DMF(C*gfl?L, 4-^^f/l/7^tPv^y ( 6 1 m g , 
0. 5mmo 1) , N, N ' - i? <( V 7 u \£ )\, ij ;V Tjf i? 4 % 
K ( 6 3 m g , 0. 5mmol) SiVfi^/n e^-y|! 

(3 7mg, 0. 5mmo 1) & fifl 1 1&&tiLW L 1t c 

Kffcf&&£©£L, is V iJ V A> 13 7 A ^ u h ? 7 7 -f - 

(•>!l*y/n*aMe r c k tfc§S Art No. 93 85, Silica 
gel 60, 200-4 00 mesh, MffcWi • 9 u u -fc ;V J» / * ? / — ;l> 

= 17/1) X'J^ML. £ 15 ft £ to (26) (30mg) * 

'H-NMR (DMSO-d6) : 60. 74 (d, 3H, 
7. 5 H z ) 0. 88 (d, 3H) 1. 04 (t. 3H, J 
= 7. 5 H z ) 1. 07 (m, 2 H ) 1. 30-1. 50 
(m, 3H) 1. 52 (s, 3H) 1. 60 (m, 2H) 1. 
78 (m, 1H) 2. 14 (m, 2H) 2. 32 (m, 2H) 
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♦ 

2. 37 (q, 2H. J = 7. 5 Hz) 2. 6 2 (m, 1H) 

2. 94 (m, 1H) 3. 9 6 - 4. 0 6 ( m . 2H) 4. 
16 (m, 1H) 4. 68 (m, 1H) 4. 82 (d, 1H, 
J = 1 7 . 4Hz) 4. 98 (brs, 1H) 5. 0 3 (d, 

1H, J = 1 7 . 4H 2 ) 6. 02 ( s , 1H) 6. 24 

(dd, 1H, J=10. 3, 1. 7Hz) 7. 29 (d, 

1H. J = 10. 2Hz) 9. 02 (d. 2H, J = 7. 0 
Hz) 

r * 

(4) PEG-^^->^-2 (27) <£> 

mat 

Z — G ly ( 1 3 5 m g , 0. 6 5 m m o 1 ) fej;^, i? 
* ?-;UT * y t' V i? y ( 7 9 m g , 0. 6 5mmol) & £ 
Tfric-V-SfSy (B^H, «J3t«jgtt«, 1 9 6 m g , 0. 
5 mm o 1 ) £ D M F ( 2 O'm 1 L fc, ft ^ f , N , 

N * -^07 , nf;^/^^f5 M8 2mg, 0 . 6 5 
mmo 1 ) ZtiQ X-^i&X'Ife&mft Ltz 0 KJ£:igg££@£U, 

ere M±§!i Art No. 9385, Silica gel 60, 200-400 mesh, 

2l-Z-Gly-r f ^r^>^j/> (6 5mg) C 
<F>it$® (5 0mg) 5r>>'*^ffy ( 2 0 m I )C»j!? L/< 
7^^A-«3R/tt«e (5 0mg) ^MtL. ?km&W%T . 4 
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^DMFCjgfif U 4-v^^f/P75 / ^ (6 lmg, 
0. 5mmo 1) . N , N ' - >f y ^ n t" * 4? i/ -f * 
K (6 3mg, 0. 5mmo 1) ft «fc tfUJfcfll 1 Ig 5 "C # 
fc. CM-PEG ( 2 5 0 0 m g . 0. 5mmo 1) £ flu £ 

(2 7) (7 00mg) & # „ ^^^-^O^^IflJBS^;^ 
* h /Hi HI 2 2 lc ^ $ ft £ t ft V X'lh 3 „ 

(5) 2 1 - 7 , DA , /^;l'7 7= /i'-f^t^/y (2 8) 

Z-Ala ( 1 4 5 m g . 0. 65mmol) & «fc l>\ V s 
t^-AsT $ S X 9 >J> ( 7 9 m g . 0. 65mmo 1) ft£ 
^r^t>?/y (H*®, AXMIitll.'l 9 6mg, 0. 

5 m m o 1 ) £ D M F ( 2 0 m 1 Lfc, & T , N, 

N' - V << y 7 d tf /V- * ;v # V 4 * K ( 8 2 m g , 0. 6 5 
mmo 1) ^APx.^rar*^^Jt#Lfc„ SJtC?^^^©^L. 

e r c k*t®{ Art No. 9385, Silica gel 60, 200-400 mesh, 
^RfljR: ^pa^;UA/ / ^^y~/u=20/l) "CfflK L , 
2 1 - Z - A 1 a - f + t> (70mg) ^^.fc 0 - 

CO ^-^^7 (5 0mg) $r^^-^-y-^ (2 Om 1 L/< 
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? w j*-mmmm (somg) & m *. , * a? # a & t , 4 

^DMFI^SIL, 4--^f^7?y (6 lmg, 

0. 5mmo 1) , N , N ' - -/O^ d t'/^/^j;^ 
K ( 6 3 m g 4 0. 5mmo 1) 3S£.Xf7 R atf*- y s& (37 
mg. 0. 5mmo 1) £ An * £ jg. y V fa £ £ # t fc . 

y # 7 a ? o h ^ 7 7 ^ - (, >y 

*^ : ®SMe r c k tfc$i Art No. 9385, Sil ica gei 60, 
200-400 mesb, j£ : ? u d*/ua/> ^ / — ,\, = 4 0 

/3) -C|S$!{t. #IB<t^^ ( 2 8 ) ( 5 5 mg) & „ 
'H-NMR (DMSO-d6) : 60. 76 (d, 3H, 
7. 5Hz) 0. 89 (d, 3H) 1. 06 (t, 3 H, J 
= 7 . 5 H z ) 1. 07 (m, 2H) 1. 14 (s, 3H) 

1. 30-1. 50 (m, 3H) 1. 50 (s, 3H) 1. 
60 (m. 2H) 1. 78 (m, 1H) 2. 14 ( m , 2H) 

2. 32 (m, 2H) 2. 40 (q, 2H. J = 7. 5Hz) 
2. 60 (m, 1H) 2. 94 (m, 1H) 3. 50 (q, 
1H, J=7. OHz) 4. 16 (m, 1H) 4. 68 (m, 
1H) 4. 78 (d, 1H, J = 1 7 . OHz) 4. 9 8 
(brs, 1H) 5. 02 (d, 1 H, J = l 7 . OHz) 

6. 02 (s, 1H) 6. 24 (dd, 1H, J = 1 0 . 3, 
1.7Hz)7.29(d, 1 H. J = 1 0 . 2 H z ) 8 . 
84 (d. 2 H, J = 7. OHz) 
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(6) PEG-77=/l'-2 (2 9) <D 

mm 

Z-Ala (145mg. 0. 65mmol) £ £ . : J 
* % / V x ) *S> ( 7 9 m g 4 0. 65mmol) £ «fc 

X*¥* V- * 9 V V ( 0#ffl, ft ft fcE 3£ tt SKL 1 9 6 m g . 0. 
5mmol) BMF (2 Om I )CS«Lt„ #;V*-C, N, 
N ' - v? y 7* d f * )V # ^ -< ^ K ( 8 2 m g , 0 . 6 5 
mmo 1) z.mffi.X-m&MW Vtc : o £j£&j££g:£L, 

•>y*y/w*7A^n-rh^77-f — ( !) # ^ ;u : & S M 
ere k|ti Art No. 9385, Silica gel 60, 200-400 mesh, 

mmm ■■ ^oo*;^/^/-/i'=2o/i) tiK l . 

2 1- Z- A1 a-T^if^^/V (6 8mg) d 
(OKc^m (5 0mg) £ ^ ;f * If" ^ ( 2 0 m 1 ) K » » L 
7J?n-«*«« (5 0mg) & flO x. > Tkifl^T, 4 

^DMFI^gfif L, 4--^f^7Wey^y (6 lmg. 
0. 5mmo I) . N, N ' - 4 V 7 n f /W * fi> * 5? 5 
K ( 6 3 m g , 0. 5mmo I ) J: t^iJSW 1 IS 5 t'H 
fc, CM-PEG ( 2 • 5 0 0 m g , 0. 5mmo 1) £ flD x. 

^ (2 9) ( 1 4 0 0 m g ) S: » fc „ *?S3-ft<Z>^^g&iJ&tt 
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(7) 2 1 - -f u /< y J /V - x * D- > * ' ✓ > (3 0) tf> §g if 
ynf^y®? ( 4 8 m g , 0. 65mmo 1) S? 
^*7?/n^ (79mg, 0. 6 5 m m o 1 ) £ ,fc 
^r^r^^^/y ( H *H, fcftttaStfc«L 1 9 6 m g , 0. 
5mmol) JrDMF (2 Om I )CS*lfc, & V> T? , N. 
N ' -■^y/nf/^y^-^U' ( 8 2 m g , 0 . 6 5 
mmo 1) £flo Z.Mm.X- Ifc&mW L fc; £&&j££©:£L, 

e r c ktfcM Art No. 93 85, Silica gel 60, 200-400 mesh, 

3c 15 \t%m (3 0) (5 0mg) £ # „ 

'H-NMR (DMSO-d6) : 60. 79 (d, 3H, 
7. 2Hz) 0. 89 (d, 3H) 1. 07 ( t , 3H, J 
=7. 5Hz) 1. 07 (m, 1H) 1. 30-1. 50 
(m, 3H) 1. 49 (s, 3H) 1. 60 (m, 2H) 1. 
78 (m. 1H) 2. 14 ( m . 2H) 2. 32 (m, 2H) 
2. 37 (q, 2H, J = 7. 5Hz) 2. 62 (m, 1H) 
2. 94 (m, 1 H) 4. 14 ( m , 1H) 4. 80 (d. 
1H, J = 1 7 . 4Hz) 5. 03 (d, 1H. J = i 7 . 
4Hz) 5. 16 (brs. 1H) 5. 40 (m, 1H) 6. 
01 (s, 1H) 6. 23 ( d , 1H, J = 9 . 9 H z ) 7. 
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30 (d, 1H, J=10. 2 H z ) 

(8) PEG-2 l-r^t^ 1 /^ (3 1) O © 3£ 

1 IS 5 1# 7c . CM-PEG (2, 5 0 0 m g , 
0. 5mmo 1) £ «fc t>\ f ^7 5 ; (79m 

g, 0. 6 5mmo 1) ifc.tt/'T^f-**;/^ ( B # @ , ft 
ft fcfc |g *± M . 1 9 6 m g . 0. 5mmol) irDMF (20 
m 1 ) K Jgf ft? L fc„ &l^-C. N, N' - y7n X? )\, 1i )V 
<< % K (8 2 m g . 0 . 6 5 m m o I ) £ flO X. ^ T' 

-x/HCTgfcfrLfcm, $ JE T f£ L , SI IB £ (3 1) 
(1, OOOmg) *fttc 0 *&&W.(DmtY%V>W.%*'<? V 
/Hi m 2 4 (C ^ $ ft 3 <b ft U T -5 0 

# % 1 

Tr t-Gly-Gly-Phe-GlyOSi 
(1) Phe-G 1 y-OBn©^| 
P h e - G 1 y • HiO "(B*B, Blfll*ttM. 2 5 
g > I04mmol) h A-s^^^^yS 1 

(19. 8 g , 104mmo 1) , *< is i? fr7 — a> (2 
5ml) 8 J: h ^ x y (200ml) fg CI & rt» L « De 
an-St ark^g g IC «t »J 5 B$ RS] An gft m »fi 3 <> S JtS % . ^ J£ * © 
£ L . v^=fwU:t--r/u£fln;t-5 ir^ISft^^T-fo^ P h e 
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-G 1 y-OB n©/<7 h yKfi (4 0 gj 

(2) Trt-Gly-Gly 

MM m 6\ (ISl) G 1 y-G 1 y (B* 

S, ^T'^KflF&^rSg. 6. 6 g . 50mmol) £ H 2 0 

(20ml) , 2 - 7 n / — jV (4 0 ml) SiV^if 
^7-5^ (15ml) OS^^^{r^^t. C «Sf£:$|; h 
JfA'^a?^ K (1 B. 1 g , 65mmol) £ * Id AD 
x.* ll^FBlJt#1*5o SJfiCH^ $r^Dx.. £ U fc H: Jft & 

^SI^^ffTSitirttitJIEfb^tii 3. l g^f 

(3) Tr t-Gly-Gly-Phe-Gly-OBn 

8IDMF (10ml) IC % Trt-Gly-Gly 
(1. 54 g) , N-kh'B*'/3/>^|-f « K (0. 52 
g) «iVDCC (0. 93 g) £J0;L, 4tf 3 8$ IB R ffc 
t5. R f£ 2& i£ lc (1) T^llfePhe-Gl y-OBn 
O 7 h > * * * > ffi? J£ (2. Og) £ J; O* N - > ^ 
* Jl>* V > (0. 4 1 g) &mt>>ltzDMF mm (DMF 
10ml) x. , 4 < Ct?15B^f^R)^-r5o it 18 & Bfc £ . 

& JSE £ © £ L . #S i6 £ 'J 1i f 1] J* 9 a -v 
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( f y y 1J V )V : ilM e r c k tfclS Art No. 9365, Silica 
gel 60, 20 0-400 mesh, : ^ n o^/l^A/^ ^ ,u 

= 20/1) T?ttllt5:ii:J:!l, 81 15 £ 4fc (1. 5g) 
£ # fc . 

(4) Tr t-Gl y-Gl y-Phe-G 1 y <D <£■ f£ 
it&V>} (3) Trt-Gly-Gly-Phe-Gly 
-OBn (1. 3g) $r D M F (20ml) K: » a» L , 10 
% /< 9 *J <> A - m ( 0 . 5 g ) j5iffl, 4 - v- * a ^ * 
Wx-is (0. 4g) & fln ;i , 1ST3 O^S^ti. & J& 
i£&6i©L, @&£®:feL, *s V iJ V ;\> 

# 7 J* ? a b ? 7 7 4 — ( is V * V J\s : mMM e r c k tt 
IS Art No. 9365, Silica gel 60, 200-400 mesh, m B $c ■ 
? d n # ju A / / * j — /v = 7 / 1 ) T)f^llS!-r-5Ci:(c«tU, 

ffi is lb 3- m ( i . o g ) £ o 

Anal. Calcd for: C a * H 3 « N * O s : 

C, 70. 5 7 ; H, 5. 92 ;N, 9. 68 

Found: C, 70. 0 3 ; H , 6. 0 7 ; N , 9. 67 

r ^ / mnvt •■ 

Phe (1) 1. 00. Gly (3) 2. 91 
Jll*^**^: 6NHC 1 , 1 1 Ot, 22hrs 
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2 

ft 

Z-G l y-Gl y-Ph e©S|j| 

BOC-Phe (H#H, ^t"^ KW&gfM, 10. 6g) 

(10 0ml) (Cgf^L, *#T. %VC7 
is t\s (Phenacyl bromide, 10. Og) £J:T/ h !):£=?• /ur 
S > (5. 1 g) £;&[J;t£#-fS» S^fflg ^^?&(w±ff % 

**«#©8lcR.j£»«E*S:fe Lfc. »}6£#«^?vw (5 
0ml) Kigtf»L, IS In S W zk o t- IS ft & 7k T- ifc t % 

iS7^^.^A T . ftiL( SJiglstT, BOC-Phe 
-7xt->;Px^f^ (13. 4g) £#fc„ BOC 
-Phe-7xt-WH7f;i' ( 1 . 9 g ) CHJ7^tn 
&fl& (TF A, 5ml) ^APx. lO^ISIjtL, ^IffTT 
FA£g£Lfc 0 ;©«ii:^L, DMF (2 0ml) , N 
-*^/Hr/U*y^ (o. 6lg) . DCC (1. 24g) 
HOBT (0. 8lg) fii^BOC-Gl y ( B * H . ^ 
77h-WftmW. 1. 05g) £• #D x. , ifiT, 
£ . R £ »K £ *j£ *e L , ^ii^g^^^^/W (5 0ml) 

tiiEEfeffiLX . BOC-Gly-Phe-7i-7-^/p^^^ 
* ( 1 • 5 g ) & # fc „ Jfc fd , BOC-G1 y-Phe-7 

(1. 6g) I: H ( T F A , 

5ml) £ & * . 1 0 L . iSffTTFA^giLfc 



WO 97/38727 PCT/JP97AH303 

8 8 

1W!SSI:WL. DMF (20ml) , N - * * fr* * * V 
y (0. 40g) , DCC (0. 83g) % HOBT (0. 

54g) e^i/z-G I y immit^. 0. 8 4 g) £ An x. > 

^A- (50ml) tw^^U, TKftLifcO. 1 N i£ ® 7k & 

^*^">A-C|S;*$SL, i^cJESfcS U T , Z-Gl y-Gl y - 
Phe-7st , >/n^f/i' (1. lg) £ # . ft I- v Z 
- G 1 y-G 1 y-Phe-y^i->^^^"r^ ( 1 • 1 g) 
£9 0%S*®?7ki£i& (30ml) d rt> L , ffi * 4 g £ ;*ra 

gfc ® i ^ /u (3 0ml) K ^ rt> L , 10%^i^S-C$#L 

IS fP & & 7K T? 8fc # t . 
I. iESiLtIEZ-Gl y-Gl y-Phe (0. 6 

2 g ) £ # fc , 
H M M 9 

(XIII) 2" -G 1 y-Gl y-Phe-G 1 y-^H 
* * -tr lg 8? (3 2) <D & it 

##il t'tl'fcT r t-Gl y-Gl y-Phe-Gl y 
( 7 3 9 m g , 1. 3mmol) fiW, 

(158mg, 1. 3mmol)£«fctf^!>* :1 r-fc 
y KB, D A B URttl. 8 5 3 m g , 1 . Ommo 
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1) Z fait * ^isy (20ml) [Zfemttzo fc^T*. N, 
N ' - *J 1* V "7 n f /W U JU # S> 4 5 K ( 1 6 4 m g , 1. 3 
mmo I) «rAD^.SfiT4«Fiai««iUfc. R JC * tt «r S * L , 
•>H*y^*7A^D7 ( •> !) * y /u : tlM 

ere k ttK Art No. 9385, Silica gel 60, 200-400 mesb, 

# 7 A : 4. 0 X 5 0 c m % t&mWl Kit A? \s is / / * 
J — )V / T -t \> - y \) ,\, = 9 5/5/30) "C^SSiU, 2 ' 
— No — T r t-Gl y-Gly-Phe-Gl y - '< V ]) 
?*t^ ( 1 2 4 6 mg) 

HRMS:m/z 1 4 1 4. 5 7 6 3 (M+H) + :C 81 H 
8 <O ie N,i: LtfOfflf 1414. 5811 

^(Ditft® (llOOmg) £75 % ft R (10ml) T 

"774— (->y*^yW:*fi|lMe r cktt$!i Art No. 9385, 
Silica gel 60, 200-400 mesh, 13 =7 A : 4 . 0X5 Ocm. 
: It^^f-U^/^ * / — ju / T ± h = h U/W=8 5 

/ 1 5/5) -C *» « L , RtcJfi^^^^tSlL-C^ISfb^ife 
(32) (S30mg) «rHt, 
'H-NMR (DMSO-d6) : S 1. 00 (s, 3H. 

Me-17) 1. 03 (s, 3H, Me-16) 1. 4 2 
(dd, 1H, J = 1 5 . 4 , 9. 2Hz, H-14b) 1. 

49 (s, 3 H , M e - 1 9 ) 1. 63 (brt. lH, J 

= 12. 1Hz, H-6b) 1. 74 (dd, 1H, J = 1 



WO 97/38727 PCT/JP97/01303 

9 0 

5. 4, 9. 2 H z , H - 1 4 a ) 1. 80 (s. 3H, 
Me-18) 2.11 (s, 3H, A c - 1 0 ) 2. 23 
( s , 3H, Ac-4) 2. 30 (m, 1H, H6a) 2. 
72 (dd, 1H. J = 13. 9. 10. 2Hz, PheC 
H2Hb) 3. 02 (dd, 1H. J = 13. 9, 3. 8H 
z , PheCH2CHa) 3. 52 (brs, 2H, Gly 
CH2) 3. 56 (d, 1H, J = 7 . 2Hz, H-3) 3. 
66 (dd, 1H, 16. 9, 5. 4Hz, GlyCH2b) 

3. 84 (dd, 1H, 16. 9, 5". 4 H z , G 1 y C H 
2a) 4. 01 ( d d , 2 H, J=14. 5, 8. 4Hz, 
H-20a, H-20b) 4. 01 (2H, GlyCH2) 

4. 09 (m. 1H, H-7) 4. 55 (ddd. 1H, J 
= 10. 2, 8. 5, 3. 8Hz, PheCH2CH) 4. 
61 (s, 1H. OH-1) 4. 89 (dd, 1H, J = 8 . 
9, 1. 3Hz, H-5) 4. 92 (brs, 1H, O H - 
7) 5. 41 (d, 1H, J = 7. 2, H-2) 5. 43 

(d, 1H, J = 6. 3Hz, H-2') 5. 51 (t, 1 
H, J = 8 . 5Hz, H-3') 5. 83 (t, 1H, J = 
9. 2Hz, H-13) 6. 29 (s, 1H, H-10) 7. 
1 0 ~ 8 . 00 (aromatic, 20H) 8. 33 (d, 
1H, PheCONH) 8. 51 (t, 1H, J=5. 5H 
z, GlyCONH) 8. 69 (t. 1H, J = 6. 0Hz, 
GlyCONH) 9. 34 (d, 1H, J=8. 5Hz, C 
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ONH-3' ) 

HRMS : m/ z 1172. 4711 (M+H) + : C 6 ,H 
roO , 8 N , t U <D ft g IE 1 1 72. 4716 
Anal. Calcd for: C (I H 6 ,Oi,N, • HC 1 • 2 , 5H 2 0: 
C, 59. 40 ;H, 6. 03 ;N, 5. 59. 

Found: C. 59. 5 5 ; H, 6. 04 ;N, 5. 60 

( X m 2 ) # > # * > ^ -r =*r x hv^-2' - G 1 y 
-Gl y-Phe-Gl y - /U (33) tf> fig $ 
3U£#J 1 (181) Tit, f ;i/ftr h 

5 yt ^ ( 1 ) ( 1 • 0 g ) fc* 2 0 m L. 

7JC?$T. C <D *g ift K N , N-';^fA'#^A7? K2 0ml 

£ an x. . c <o mm iz mm m 9 ( 1 @ 1 ) x- # & , 2 • - g 

1 y-Gl y-Phe-Gl y - '< ? V * * * /u (32) 
(2 0 0mg) & *g fl¥ L fc * : N , N - v 5 p< * A T 5 
K (1 : 1 ) (8ml) £J «fc Tjt l - h * y # >\> sjf = 

^-2-xh^*/-i, (i. 0 g) 

£ ft? L N , N-J?.>fyH|5*A7§ K5ml*»jl, g 
JBt6l»miflsLfc. £j«£a:?y-,p (1 1) fc L , 
££fcit**£«>, ^ffilzK (10 0ml) l£fc#Lfc 0 - (0 
7ki&fi££^*/-/u (i i) iciaJoL, ££fcttJR&7-fch 
^fo N «t (?x-f/!'-Cffi^ L , 6 &#Afrff>ftefc&tt (3 3) 
(1 050mg) £ f# 0 
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ft % ) xhitzo xm&ftomKnwatx^t t^t y»m 

* *i *f *t 0 2 5 , 2 6JC^$*i5t*J'J*Cfc5. 
£1600 1 0 

(III) 7-G1 y-G I y-Phe-Gl y-/^H 
^-feyu(34)603Sijt 

/< 9 y * ■ * "fe (4 s y KB, D A B U R tt$i , 4 2 7 m g . 
0 . 5 mm o 1 ) ^ H'lCiSfl? V 7* n tf/U 

( 1 2 9 m g , 1. Ommol) iB «fc * # T 
^ V ^ * # /U J# = /W ^ n y K ( 1 7 0 m g , 1. Om 

m 1 ) - * ft *. . iflT-«6}l#Lfc. K£&&£@£L. v/ 
y^y/W^^A^o-v — ( y # y A- : ®1M e 

r c k t±$U Art No. 938 5, Silica gel 60, 200-400 mesh, 

# 7 A : 2 . O x 3 O c m, ^ii : Hb^f ^V/7t h 
=■ b V * = 8 0 /2 0 ) T' *g 83 L , 2* - Z - * y 9 * ir 

A* ( 4 2 3 m g ) £ „ 

2 ' - Z - /< * "J 9 *c -t /i' (270mg, 0. 27mmo 
1) frl&ik * <?■ 1/ y i^mm L . Z-9 V i/^ ( 8 5 m g , 0. 
4 1 m m o 1 ) . N , N ' - f S ! S 9 n ^ * >y /U ij /V # f S ■< % 
K ( 8 4 m g , 0. 4 1 m m o 1 ) *J J: ? / A* T 5 y fcT 
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)) (50. 1 m g , 0. 4 1 m m o 1 ) £ »0 X. ^ i£ T 3 

BmmW^tio KJ£®&£S£L. > D U V ju U y A ? o 
V V 7 7 4 — (->!)i/y^ :t|Me r c k ft §g Art No. 9 
385, Silica gel 60, 200-4 00 me sb. t> y A : 4 . 0X5 0 
cm, : it l/y/7t^M^ = 8 0/2 0) 

-Oft ML, 2' - Z- 7- Z- G 1 y - ? }) *± ;u (3 

0 0 m g ) £ # fc o 

2' - Z- 7- Z- G1 y-'* 9 (200mg, 
0. 1 6 m m o 1 ) SlSSif /H O'O m 1 Cj§|L, /< ? 

a-7h^77>r - (~>li^y/U:3!fe|lMe r c k tfc 3fi( Art N 
o. 9385, Silica gel 60, 200-400 mesh, 7J 7 A : 4. Ox 
5 0cm, mMm •■ fait J > / T ± h - V V = 5 O / 
50) Till, 7-GI y-/<H^t^ (8 7mg) 
* # o 

7-G1 y-/<Hnt* (70ng, 0. 09mmo 

1 ) £ N , N ' -'^f/^^A7n' (20ml) fC & # 

#^M2T'f fcZ-G 1 y-G 1 y-Ph e (58m g . 
O. 1 3mmo 1) . TK&ttrt/UTK^-l'S K ( 2 6 m g , O. 
13mmol) J3J;ril-t Kn#i/^y/h!;r^«-/l/ 
( 1 8 m g . O. 13mmol) £ *n x. , liT 3 0 18] £ # 
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W — (*✓!/ : IKBMe r c k *±JK Art No. 9385, Si I 

ica gel 60, 200-400 mesh, ts 7 A : 4. Ox 5 Ocm, © 
fit 8£ = fait / + V V / / * / ->1>/T± h-h V >\>= 8 5 / 
1 5/5) 7? ft m t . 7-Z-G1 y-G 1 y-Ph e-G 
'I y-'<H^t* ( 9 4 m g ) £ f# fc . 

7-Z-G 1 y-G 1 y-Phe-G 1 y - '< ? V ? * ± 
^ ( 8 0 m g . 0. 0 6ramo 1) iS:^/'-/l'2 Om 1 I: 
©fl¥ L , v v 5 ? i» - m £ x . if#T^7|ciSi#*£iiL 

& & t & . m m * m * t , sjc&^^^©*l, * y # 

ktfc® Art No. 9385, Silica gel 60, 200-400 mesh, i3 y 
A: 4. O x 3 O c m . Mm®. ■ fait / +■ U V / > * J — /u 

/7th=M^= 9 5 / 5 / 3 0 ) ftliL. ^ IE it & <to 

(34) (SOmg) Ht. 

'H-NMR (DMSO-d6) : 60. 99 ( s , 3 H , 

Me - 1 7 ) 1. 05 (s, 3H, Me-16) 1. 67 

( s , 3H, Me-19) 1. 68 (m, 1H, H 6 b ) 1. 

75 ( s , 3H, Me-18) 1. 79 (dd, 1H, J = 

* 

15. 3, 8. 9Hz, H - 1 4 b ) 1. 90 (dd, 1H, 
J = 15. 3, 8. 9Hz, H - 1 4 a ) 2. 15 (s. 3 
H, A c - 1 O ) 2. 26 (s, 3H, Ac-4) 2. 42 
(m, 1H, H6a) 2. 74 (dd, 1H, J=13. 9, 
10. 5Hz, PheCH2CHb) 3. 0 5 (dd, 1 H , 
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J = 1 3 . 9. 3. 8Hz, Phe,CH2CHa) 3. 54 
(brs, 2H, GlyCH2) 3. 66 (dd, 1H, J 
= 16. 8, 5. 3Hz, GlyCH2b) 3. 69 (dd, 

1 H , J = 16. 8, 5. 3Hz, GlyCH2a) 3. 7 

2 (d. 1H, J = 6. 8Hz, H-3) 3. 80 (dd, 
1H, J = 16. 8, 5. 8Hz, GlyCH2b) 3. 8 
5 (dd, 1H, J = 16. 8, 5. 8Hz, GlyCH2 
a) 4. 06 (s, 2H. H-20) 4. 57 (ddd, 1 
H, J = 10. 5, 8. 9, 3. 8H ; z, PheCH2CH) 
4. 62 (brt, 1H, J = 7 . 0 H z , H — 2 ' ) 4. 
85 ( s , 1 H , OH-1) 4. 99 (d, 1H, J = 9. 
8Hz, H-5) 5. 42 (t, 1H, J = 8 . 1Hz, H 
-3' ) 5. 43 (d. 1H, J = 6 . 8Hz. H-2) 5. 
47 (dd, 2H, J = 10. 4, 7. 6Hz, H-7) 5. 
91 (t, 1H, J = 8 . 5Hz, H-13) 6. 23 (d. 
1H, O H - 2 1 ) 7. 00-8. 00 (aromatic. 
20H) 8. 05 (brs, 1H, NH2) 8. 30 (d. 
1H, J = 8. 9Hz, PheCONH) 8. 4 7 (t, 1 
H, J = 5 . 6Hz, GlyCONH) 8. 56 (t, 1H. 
J = 5. 5Hz. GlyCONH) 9. 00 (d, 1H, J 
=8. 5Hz. CONH-3 1 ) 

(Ig2) -h /u tK * •> / *?■ t \, \t<r * x h y V - 7 - G 1 y- 
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Gl jf-Phe-CI y-^H^t^ (35) <r>m& 

mmm i ( x a i ) -e n tc * ^ # * •> > ^ * it 7 * * ^ 

> -T Y V * A m (1) (1. Og) ^*20mll:SIL ( 
* ft T * C <Z> & j£ Id N , N--^f;P*;i,A7? F2 0ml 
& 1X1 k. ft « w. (O m 8* C X SS #J 1 0 (III) ttlfc7-G 1 
y-GJ y-Phe-Gl y - '< 9 V 9 * ± >v (34) (1 
80mg) it fl? L tK : N , N - f /i^^^AT ? K 
(1 : 1) fiL&WL (8ml) ft «fc 0 1 - at h * >s f) >v # =l ,v 
-2-x 2-*;tKB*7!)^ (1. 0 g ) £ 

L N , N-^^f/^ybA7^; K5ml m 

fox- 6 mmmw Ltzo < 1 i) fcaanu, 

QiCtzttm&Mtb , til Si 7k (lOOmi) u: » » L fc . ^ co 
* £ ^ ? / - /u (l i) icittAnL, 4Cfctt{S^7t h 

>-;BJ:t>'at-x/u-Ci5fe^t, Sfe^# H f o^iajb^^ (3 5) 
( 1, 0 5 0 mg) 
mfc^Wom®) <om Aft^tt , 2 5 4 n mCettS^IIK 

ft m& &<n tg&m&fr k&tnLfc t w 6 , 7. 4% 

( l i % ) "C *> o fc „ * £ £ ft CD & 0. A © % X ^ * h 4 y 
A'«iltfW>< * - ^ (ft W : 2 2 0 nmK8lt5*^a*it) 
Ii ; tti?tii 2 7. 2 8 U/Tilt5i:fi!JT?fc5. 
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HS$#J 1 

. ffcfcfc ( 3 ) «fc (1 5 ) 0> £ JI 3 
SS««l"t»ftfcfk^<te (3) 5 0 m g & . 0. 5m 1 ©41 

9 * -fc ;u 3 7 m g ri* 1 Om 1 0) £ S ^& Jg * I- & fl? L C <b JC 
*9 V 9 * * /Hft J* TM4 , 3. 7mg/ml (41^ 

31 J6 0»J 4 T* # {fc £ 4fc ( 1 5 ) 50mg^, 0. 5 m 1 O 

^ y * * -tr 1 6 m g 1 . 0 m 1 <D £ S & J£ 7k \c®M L fc d 

^'H^t/i'lltlt 1 . 6 m g / m 1 ( £ 

JEK, /■« * y * * -fc /I* (-f y Ki, D A B U R *±3S| ) 1 m 
gli. 1 0 m 1 fl)4Iftl6*i:jSj»t4a>ofc. 

Xtfl 2 

* * £ J: fc h id & Jf» 5 , ^ m ( 3 ) ■ , ( 7 ) 

(11) (15) a» lb CO ? y ^ * ir j& fig !? flfi 31 & 

H JS #J 1 T' # £ ( 3 ) . 31 m m 2 f £ & ( 5 ) 

, m M ffl 3 T* ft ft £ ® (1 1 ) £ J; U % m fi»J 4 V ft tz it 

^>(i5) & z ti£m.-km.7k[zmM l * '^vy?*^^ 

i:ft»Lfc8SiU 2 5/i g/m 1 £fc3J:.3 9J»Lfc. Z 
tl h (Ot^m 2 0 fi \ & $ * ft XXfi t h Ifil SI 2 0 0 1 l:t 
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h -e ti m m l . 3 7 °c\z & n zmvj&'B-ftt)* b <d '< ? v 9 

X ¥ II tt , 1 1 4. 351-355 (1994) 12 ® tf> # ffi 
U 1^ , J&Ljffi^J^fc©'** |§|_l|ji£firv\, HPLC 

iw j; y , ft ^ <g» ( 3 ) . ( 7 ) v (11) # «t v (15) a» 

i'^fiiVt h ifo. & T? IS] li. M |6j # n H o ^rOWS^li, & 

v*«fc ft (3) > (7) > (11) > (1 

n&m 3 

fcmmmzko&ffimm ( 1 ) 

B16v^lfeM)ia5xlO f |@^, C57BL/6 

^wisttt-7»>x (6mm) <Dg,&&fcr iz&m t , sen:, 

&&ft£*fc £ L T HSg^J 1 -c^fcft^* ( 3 ) , HJSfll 2 -c 

» fc ft fc> ( 7 ) *S «t H fli flij 4 -C m fc ft «7 (1 5 ) £ £ 

JI^J&tK ft? L fc m % <8 J: V *9 V 9*±;\<*^9y 
— jv - 9 u * - ,u e L (#11. ->^vttK) -£S£:&7k 

^*t^HiT5 Omg/k g t Ltz 0 
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mm its 3Ei: Ltg^lfc. 

lw J: V , fit®0£3!jj|l£¥iJj£Ufc„ ££ & fi # o 11 & # & & i o 

tc 0 mm&mvt*> & a- a$ n- so t . ita (mm) 

£ «fc t>* M & b (mm) it5t*. T it J: U # * fc . 

a x b 2 

V = (mm) 3 

2 

5 o m g / k g &.-$m <n m mm® m\± % » ? *±,u<d 5 

0 m g / k g &4tt.Ottfltl*a* t Jfc& L T , fitltit 

■ 

# & ti X l> . X , VC&m (15) (4 , ^ y ^ -t tc Jt 

"<T St $ & # Si o fc„ 9 V * * -tr /i* 8 £ fl; fit « of 

%*k:oi^-c 12. ja^offinswitc (3) > (7) > (1 5) 

v * * *} J: b h M * Jc £ 3 , <t ^ #» (3) 4. (l 
9 ) . (2 1 ) £ 4 T>* (23) b <n ,< ? \) 9 ^ -fe ^ jg ffeiy. 
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1 0 0 

nmm i tntzik&M (3) , mmm s tmitit&m a 
9 ) , nv&w 6 -enizit£to (21) n x unmm 1 

<t&® (23) *-eti^il^a^t6^(c@fl?L. *t v 9 * 
■fe /HE » * L fc « £ # 1 2 5 /x g/ml fcfc3J:5PI*Lfc 9 
:Jib»iI20/i l£-^**£J;U<fc h Jfl IK 2 0 0 m HE 

* -e n «s l , 3 7 *c ic ft 5 in $ -a- # ^ p> o x ? y * 

* /Hfi « 1; & W £ Lfc„ 

31 ^ tt tt , 1 14. 35 1- 355 ( 1 9 9 4 ) Et©* 
&JE?2£v^ 61 ^ff^ f> 60 /< ^ !) * ^r-fe yu (si i|X£fT<^, HP'L 
C JE «fc »J . ft & m ( 3 ) ft XV- (19) . (21) fiiV 
(2 3) i&L & >HE jg 8i L /< ? P nt/H^iiLf;. 
EJ 3 2 £i <fc 0 3 3 JE <i , y-?^ y * , *-trvu^fl|6D&l$^.{t;£ 

■^^^ifcstMj, -tons*!*, jg hi jg & o * # ^ i4i tc-f b <e- ® 

(3) > (1 9) X h U , C *i li * ^ - If- - T* fc £ T $ / & 

ttBB *tfc„ 35 IE , * * £ J: 

t-ffc5-i/f KtOKili, j$® O *: # ^ M JE (2 1 ) 
> (2 3) o B8 « t? fc y , Xfei&ft&£tt3£4felE 

H S* « 5 
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it^m (5) stv (i 7) <o ± m-km.fr iz m -t z mm & 

1 vntz<t£Vo (5) 2 5mg£» lml 

*i:^flf %£\z®ML1z 0 cm*, y * * 

^^!J^^t/^Sfli, 3. 6mg/ml (£g£ig7K) 

£16*14 -CmtzitG® ( 1 7 ) 2 0 m g lmlOil 

**-fc/U2 8 m g #1 Om 1 O K&fl¥ t fc C t iZ 

t£Zo V 9 *±/l>&nx-t±. 2. 8mg/ml 

Xfc . /< * y * (-fypB, D A B U RtkM) 1 m 

gfi, 10mlCtIAfi*tlSj|H44»ofc, 

7 ^«^t h jfa. % * tc ft ft 3 . {fc £ & ( 5 ) . ( 9 ) 4 

(13) ft £ # (17) frb<D'<? y ? *-t;ummwffim® 
nmm i x-mtcik-s®) ( 5 > * iii2t'#fc^^ft ( 9 > 

, 3l*S0iJ 3 T-t#fcfb^^ (13) ft J: H m m 4 T- # it it 

(1 7) z±m'km.7kizmML , y * ^-t/H^g l 

2 5 0 P g /m 1 £ -5 «fc 9 Efl®i L fc. C ti b(D® 
Wi2 0 v 1 V * ft XV t b ihm 2 0 0 n 1 izztintijfc 
#0 L , 3 7 °C (d ft it £ m %n & £ # a» 6 £> ? y ^ ir & fit 
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a £ m £ l «, 

^$£&. 1 14. 351-355 ( 1 9 9 4 ) 

fc fl£ V x . 1k9R'pfrb(Ds<?V?*-t;l'®ik£?f{,i> % HPLC 

K: J: y , {t&Vs ( 5 ) , ( 9 ) % (13) »J:Of (17)*» 

j: via 3 5 ten, y * *±*mm<Dmm&{t£jji t*. 

^ frtt><Z>'<-? 'J 9 3r ± )\s <D %t M M S f* T 

8ii£® £ ^Wtit&Vl ( 5 ) > ( 9 ) > (13) > ( l 
7) Tfct). ^411**^-^ — ~? h ZT * S ®t<D3Ltti1$^(7> 



£ x £ J: T>* t h jlii & * k: a tt 5 „ it £ m ( 2 4 ) , ( 2 6 ) 

» (2 8) ft X (3 0) ^^^^^rlJ-^^y^^fifp^ll 

f* 

*»«8-e#fc{t^ft (24)', (26), (28) fiJ: 
XI (30) ££SA:&7KK}gfl? L , f*t^yy|I^8 
O/xg/ml t/jiiJ; ?SS®iL/c„ ^^?>w^^50m 1 & 

* £ J: t* t hi| 2 5 0 ^ 1 K * 4l 4l 8S 7J0 L , 3 7t. 
5 # (;: £ 6 ^ 4i ^* 4i O 3£ ^ £ ft a> ^ o ^ ^ if ;< ? 
« ft £ -t ft ii iffl £ L fc . 
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fTo7t„ % Afty^^ 2 5 0 ^ IC*tL, 250 

a« i y ^®$m(ph7.4) ?r*Dx.. $ h k «i m t txmm 

t K a = /u ^ ✓ y £ % t?7 -t h = h !/ ^ - > * y /V^jR 
(CH,CN/MeOH=4/l, I* Sfe t Kanyi,f/y| 
ft = 1 On g/ml) 5r 3 m I JPifctl^l, (3000 

■ 

rpm. 10^, 4^C) '& h tltz ±ffi 7 0 0 n I iz . 3& © * 
7 0 0 * >7 7 y 7 j ? - (0. 2/im) fd 

HP LCWlfr 

: A s a h i p a k HIKAR1SIL C18(4.6X 150mm) 
iJfEijt : 1 . Oral /mi n 
# 7 A ?fift : ^ Jg. 

MffiiSc^ : 254nn> 

&W)$U '• Linear gradient 

Omin . : 20%7 -fc h - h V 7}t $ ( 20%CH 3 CN/H 2 O) 
20min : 50%Tir h = h V # » jfc ( 50%CH,CN/H 2 O) 

-7 ? * £ J; t>* t h ik x- p] IMS fa tf* jl. b ft 0 ^ tf> jil is % 

mmmm<D*:z ^mtit&fa > (26) > (28) 

> (2 4) x-h V . wftfi*'<-f---efc£T;;/&<7)3:# 

PiSo^t^tffigg^s^^tvfco BP . (3 0) T' (* T 
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1 0 4 

& * 9 8 %u±<D7 : * / 9 v v m m # m h ft /t # , 

(2 6) ■C?tt^9 5%©x#f-p'^/>jgB|^l ( fetl, (2 
8) Tlij&7 0%<Dx*1^*/^M#j|C,ft, (2 4) 
•C tt 1 0 % W T © 7* * If * * ✓ ^ CD jg fig # jf, ft . 

3m0iJ 8 

(3 3) ft XV (3 5) <0£Jl^&7Kf-*f-r;5*gA¥ 

m m m 9 x- n n. \t^m (33) 1 g * , • 1 0 m 1 © & a* 

ifi* jgfl? L fc t : 5 , £ c: i§ ft? l fc„ c ft , ^ y * 

*ir/U 3 7 m g 1 Oml CD £ a £ & z(c lc ^ fi? L 7c C <k d & 
5o '< * y * * -fc * Jf "C J4 , 3. 7 m g / m 1 ( £ S 
tK) cojgft?i£ <b 

HiS0iJlO-C#^fk'g-*5(3 5) 1 g £ . 1 0 m 1 £0 £ Ji 

&J&AlzmM L £ C h . 5t :£ K & ft? L /c 0 CftW, /<* y 
* 7 4 m g # 1 Om 1 ©£S££7Kfcigfl|Lfcw£fc. 

/^y^^-feyum^T'14, 7. 4mg/ml (£33: 
J® 7k) <Df38?& i ft 5„ 

MIC. /< * y ^ * -fc ;U (^fy KB, DABURttl) 1 m 
g J4 , 1 0 m 1 W & m -k & * IC Ml t ft o o 

% ft m 9 

b l 6*a«-^^^jfiLSJt^*c:B»ti, {fc 4fc (3 3) fiia 
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(3 5 ) t^h<o^9 !) 9 * -tr >v m ffi ff fiffi H ft 

^ £ #j 9 t? m tz it 3- « (33) x n n ss m i o t «# ft it -a- 

1(3 5) &£S£J£7klcigfl? L . /< * [J * *-fe/HC&3l L 
tzm&tf 2 5 O/i g/m 1 t 4 5 «fc ^iSSlLfco C iT, 6 ® 
$ 2 0 m 1 «:B 1 6fi*T9^iift2 0 0 m 1 
An L, 3 7 1 1:: £»* 3 b <D '< 9 V 9 * -fc ^ J&8 

fi & H & L „ 

* ■ 

3£3&St&, 1 14, 3 5 1 - 3 5 5 ( 1 9 9 4 ) I2i©* 

jfe^tset^. jks^^^ e> y 9 *-t*®u%n^, hpl 

C Hi U . fk ^ 4fe (3 3) X 14 (3 5) rt» b Jh $t & fill L 
fc /< 9 V 9 * i? /US £ If ffi L fc „ H3 6Htt, /< 9 ]} 9 * ± 

^mm (D m & it * ^ l fc „ 

* O & ^ ft ^ (33) 14 , 8 ~ 2 4 B# RSj <£> HQ K M fig '< 9 
V 9 *-fc/U»&asft *: 4 o fc 0 X. (35) (4, it 

3- #7 (3 3 ) fc it *< * y ? * -tr ;p * |g & ft L 0 

Hft^J 1 0 

fommsh&nwmnm. (2) 

B 1 6-7^^HfeIIijl/!a5X l 0 6 flSSr. C5 7BL/6 

( 6 Sift) OEISIS^TC^ffi L , 8 0f6tc:. 

& & it & m t l x mmm 9 X- tc it $ M (3 3) 
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LtL&&mZ. -& 7 BE t LT*»flRrtlC«* Lfco 

f* ? y * * ir & 3¥ T- 2 Ofc^t^S Omg/k g L „ 

Kill, fittt«3b***l£ Lfc. i^SP^li^^^l 0 
fco Ai # ft *g V li , Jit m & fl- Sfl h ft M t , (mm) 

SiJ:t;iib (mm) ii-S<!:#. TSi: J: »J 

a x b 2 

V = (mm) 3 

2 

3) «5 Omg/k g^^S¥<D^tlli-II^mfi. * y * * ir 

/u o 5 Om g/k g#-£#<z>ffijffi#3&*£j*tfcL-t, *T £: K: 

HffctfJ 1 l 

tt.mW)%>&<D&ffim8i ( 3 ) 

Co 1 o n 2 6 MffirmJ& 4 %mffii&* . B a 1 b/C^W 

flttt^** (611) (nmmiftBi T t . 

L-cnifi«i9-et§fc<k^«» (3 3) * £S^j&tK t 7t 



! 
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EL (*B, ^▼tfcK) -&m'&&*izl&M LlzteteWiZ , 

-»3Et UTJli^M^I»Clg#L/Co & g fi * y * * -fr 
/l'&*'r5 0mg/kg£L.fc. *S & g $ ft , -S5Et L 

2 El B (C , » 1 13 ft ft & & & t , t(D|4B 

JEtSCtc'J:!), £t fll 0 $ ^ £ *ij £ L fc. M*afi#£J:tf 

vfi, mm&KUfr h nm l . as a -(mm) fi^iib 

(mm) fctSH, TSCl:i!;#*fc t 

a X b 2 

V = (mm) 3 

2 

5 m V T- o tz „ *»«Uc«t53H«J«^«: (3 3) O 5 0 m 
g / k g & 4- fl* tf> ft fll -M & 12 , /-?^ y ?=Jf-fc/KD5 Omg 
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0iJ £ I* » HI m » 9 * U- ^ 8 T- fe V , ^^-t- i57> ;» 

*) U » -3iS ^ ¥ # ^ * * T ^ * A- x * * ^^Cfci 
*T|pJ±L, &#*S#J#J& t V <*> M ft & # £ & £ i-^> * 
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m # <o & m 

1. te (i) st-ib^a, Tkmmzmir zMVoom®) 
&#®mx 1 zm®&&&o 

A - B - C ( 1 ) 

( 5£ * , A li * /V # * g £ ^ f -5 IS $1 , * A- # * *y /V 

A © # A* * > A g £ B <D T ^ / & t <D ffl £ &f& £ fi tc T 
% F&&*frLXl£'&L y *s<~--*-B t MM C l*B <D # /U 
** * > jv M t C b <D & (D Til \c B ffc £ ii tz ^ * T ^ ^ 
ft L-X ffe-a- Lt^io ) 

2. ^IfeCO, ^^^-•^-Bt^XxyHi^^^^L-CjK 
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